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INTRODUCTION 
The Sheep Industry in South Dakota is one of the three most impor ant me at 
animal industries in our state. Stock sheep on January 1, 1963, totaled 
1,509,000 head, 4% more than year earlier and 6% above 57-61 average. App1ux­
imately half of these sheep were produced in east river counties and half in 
west river counties. 
South Dakota is the 5th ranking state in both numbers of "all sheep and 
lambs" and "lambs on feed." Texas, Wyoming, Colorado, and California lead 
South Dakota in "all sheep and lamb" numbers. 
For a number of years, sheep producers have been faced with increasing 
flock production cost� This is partly due to the constantly rising level of 
the general economy. As the production cost incieases the producers must then 
direct their attention toward ways and means of increasing the lamb raising 
potential of sheep. It is with this in mind that the area sheep field d ays were 
planned. Increasing the earning capacity of the farm and ranch flocks could 
very well be the theme. 
The sheep industry in South Dakota will thrive and grow only when the 
income will carry the burden of production costs and also leave a satisfactory 
margin of profit. Increase in quantity and quality of lambs and wool and 
practices which lower production and marketing costs both can have a signifi­
cant effect on earning capacity and profit. The committee that has arranged 
this program does not imply that eight area one-day programs and accompanying 
mimeographed .. summaries.· of· discussions·, ca�ry the .answers to· a l.L prob-.tems for· all 
sheep raising ranchers and farmers. The committee hopes that they will provide 
considerable information and if this information helps in any way toward in­
creased earning capacity of the flock, the meetings will have been worthwhile. 
The Sheep Field Days held this year are sponsored by the South Dakota 
State College Extension Service, The Department of Animal Science, South Dakota 
Agricultural Experiment Station, in cooperation with the many sheep producers 
throughout South Dakota • 
• 
• 
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The Sheep Industry - Outlook For 1964 
Way�e Schulte 
. The sbe�p industry along with some other agricultural enterprises is exi:eriencing 
some ever increasing problems. Declining demand for both lamb and wool are major 
sources of difficulty. Lamb faces severe competition from other meats, and wool com­
petes with a number of synthetic fibers. Vvool prices and production declined so 
sharply in the late 40's and 50's that Congress passed the \!Vool Act in 1954 providing 
payments to wool producers to insure a needed level of production in the event of a 
national emergency. 
Lamb prices have fallen desptte the low and declining per capita production. 
Before World War II lamb consumption was consistently greater than 6 pounds per per­
son; since 1950, consumption has been between 4 and 5 pounds. (Plate #1 Consump­
tion of Meat) Despite the decreasing amount of lamb available for each consumer, 
lamb prices to farmers have fallen absolutely and relative to the price of other meat 
animals. Prior to 19 58 lamb prices moved with cattle prices but were n�arly always 
a little higher. These position� were reversed in 19 58, and lamb prices have re-. 
mained below cattle prices almost consistently since then. 
The nature of the demand and the make-up of the lamb market partly explain th8 
decline in demand. Sales volume of lamb for most retailers is small compared to 
other meats. Few people eat lamb regularly and some never do. (Plate #2 Map of 
U. S. ) In many areas of the country only a small proportion of the consumers buy 
lamb, therefore retailers have little incentive to carry or display it in a prominent 
place. Many butchers have little experience with lamb and dislike handling it. Most 
retailers believe that lamb has a shorter shelf life than other meats and that waste 
is higher. Besides little of it goes into hamburger or other ground meat. These fac­
tors have made retailers reluctant to handle lamb. 
Modern food retailers favor commodities which have strong consumer demand, 
are regularly available in large quantities of uniform quality, and have low labor and 
handling costs. Many characteristics of lamb do not meet these requirements of mass 
retailing. Consumer and retailer indifference to lamb reinforce each other to the 
detriment of lamb sales. Tl'\erefore, retail lamb prices have not fallen nearly as 
much as farm prices since 1958. {Plate #3 Retail Meat Prices) 
• Lamb and wool producers have a big job ahead then, in an attempt to increase 
demand for their products and keep pace with other meat and fiber producing industries. 
Growth of the industry will depend mainly on whether demand for lamb and wool can • be increased by reducing some of the factors mentioned earlier. 
If demand continues at present levels or declines as it has relative to beef, 
does not imply that lamb and wool will not be produced profitably. However, profits 
will largely be determined by the efficiency of production that the individual sheep 
producer can attain. This would include more efficient feeding practices, a larger 
percentage lamb crop, more timely marketing and other improved management factors. 
vve have an idea what some of the problems of the sheep industry are; what is 
the future outlook in terms of production trends? Before trying to answer this ques­
tion, some background of the sheep industry should be presented. I will present 
the lamb situation first and then cover the wool situation. 
· As most of you are probably aware, national sheep numbers have been declin­
ing the past four years. On January 1, 1960 there were 33. 2 million head of sheep 
and lambs in the United States. Numbers have been decreasing since then and on 
Janua·ry 1st, 1963 the number had declined to 30. 2 million head. (Plate :#=4 Sheep 
Numbers) This is an annual average decrease in the national sheep herd of one mil­
lion head. If the estimates for January 1st, 1964 are correct, we are down by at 
least another half million head, between 29. 3 to 29. 7 million head. This is the 
lowest number of sheep and lambs since records have been kept and only slightly 
more than half the number of 56. 2 million head, the largest number on record in 1942 . 
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We are expecting a different situation here in South Dakota than nationally, 
however. Vve had nearly a 4 percent increase in sheep and lamb numbers during 
1962, from l, 702 thousand head on January 1, 1962 to 1, 7 74 thousand head on Janu­
ary 1, 19 6 3. Sheep numbers in South Dakota likely will be up again this January. 
According to the South Dakota Crop and Livestock Reporting Service, breeding ewes 
l year and older were up 3 percent for 1963 and the percentage of lambs saved in­
creased from 104 percent in 1962 to 106 percent in 1963. The western part of the 
state had the greatest increase in sheep numbers during 1962 and it is interesting to 
note that five West River counties, Butte, Harding, Perkins, Meade and Fall River. 
account for nearly one-third of the total sheep and lambs in South Dakota. With the 
trend in decreased numbers of lambs and ewes going to slaughter during 1963, it is 
likely that lamb production will be up again next year in South Dakota. 
,· . 
Another change that has been occurring is a reversal of the shift of larger num­
bers of sheep in the Native States compared to the Western States. The 1 1  Vvestern 
States, Texas and S�uth Dakota combined (Plate #5 Western U. S. States) have a 
little more than two-thirds of the U. S. ewes 1 year old and older and produce about 
two-thirds of the U. S. l'amb crop. In the· 19SO's, these l� states accounted for 
somewhat smaller proportions of the U.S. inventory of ewes and the Native $tates 
slightly larger proportions. This trend has been reversed, Western States in the past • 
3 years have accounted for more than 69 percent of the U.S.· inventory of ewes. In 
3 
• 1 963, 70. 7 percent of ewes were in these 13 states. ()f significance, too, is the 
fact that Western States have saved a larger number of lambs per 100 ewes than in 
the past. \tVhile weather conditions at lambing time still affect the lamb crop more 
in the vvestern States than in the Native States, the difference in lambs saved be­
tween the two areas has narrowed. 
• 
• 
This has given us some idea of the trend in sheep numbers in the United States, 
South Dakota and the shift in production areas. Vv hat has been the trend in slaugh­
ter prices during the pa st year? 
\lv.hile the lamb crop was down by 3 percent during 19 63, total sheep and lamb 
slaughter will be down about 6 percent from 19 62. (Plate #6 Lamb Slaughter and 
Prices) During the first 6 months, slaughter was lower than the corresponding month 
of the previous year. The result was 9 percent less commercial slaughter during these 
months than in 19 62. 
As a result prices received for lambs were from $. 40 to $2. 00 per 100 pounds 
higher than a year earlier each month of January through June of 1 963. Prices dropped 
to $1 9. 00 in July, the same as a year earlier (Plate # 7  Prices of Slaughter Lambs) 
and have been below during most of the remainder of the year. Slaughter during the 
last half of 1963 was below year earlier levels but strong competition from beef and 
other meats held prices at lower levels than similar months in 19 62 • 
Vvhat is the Outlook for the remainder of 1964? The size of the national sheep 
flock may shrink again this year although likely at a slower rate than during 1962 and 
1963. It is estimated that ewes added to breeding herds during 1963 did not quite 
off set death losses and slaughter. Therefore the number of ewes 1 year and older was 
probably down a little more on January 1 , 19 6 4 than a year earlier. If the proportion 
of lambs saved follows the same relationship to number of ewes as in recent years, 
the 1964 lamb crop will be about 4 percent smaller than in 1963. 
Slaughter will therefore likely be do�n also but at a decreased rate from 1 963. 
The number of sheep and lambs on feed is down this January 1, from a year earlier 
and an anticipated reduction in the 1964 lamb crop will account for the lower slaugh­
ter rate without further liquidation of the breeding herd. 
Although the per capita consumption of red meat for 19 64 is expected to remain 
at the same high level of 170 pounds or slightly higher, lamb and mutton likely will 
de.crease slightly from 1963. Beef will make up the portion Jost by veal, mutton and 
lamb. 
Prices will be under stiff competition from beef and other meats and likely will 
average close to 1963 levels • 
vv·hat about the Outlook for wool? According to the U.S.D.A. 's Market News 
Service, some Montana wool was contracted in early December for $1. 35 to $1. 45 
a clean pound on a core t�st. deltw)re<i jn th� East. Some South Dakota wool was 
4 
contracted at $1.25 for 58/GO's. Domestic wools are ten to 25 cents higher (on a 
clean basis) than a year ago. inventories are low, and world wool prices have gone 
up sharply this fall� 
Use of wool has been a little higher than production · for three years. It was 
believed, however, that production had increased enough so that it would be in bal­
ance with consutnptioh during the coming year, and that prices would continue stable. 
Instead, use by some countries is up and there has been active competition for wool 
by many countries. The aggressive buying has pushed prices of wool up about 20 
cents a pound since the opening of sales early last fall. 
The low level of carryover wool stocks, both here and abroad, has contributed 
to the rapid rise in world wool prices once a number of buyers started pushing prices 
up, 
The United States' manufactures have been caught in a squeeze since the wool; 
top and fabric business, particularly new orders, has been slow. They have been re­
luctant to buy replaceme nt wools at the going world prices in the face of slack busi­
ness, and have expected that the world wool market would "cool off" as the buying 
season went on. This hasn't happened so far, but there will be considerable interest 
in how the sales go now that the holidays are oyer. 
• 
' It appears that wool use is increasing more rapidly in other countries than in • 
the United States. ( Plate #8 U.S. vVool Production) United States Vv ool Production 
has also been decreasing slightly. Wages have been increasing in many areas of the 
world, and this may be contributing to the increased consumption of wool. This may 
be particularly so with the Common Market countries which seem to be quite pros-
perous. England and some other countries are shifting some of their exports from the 
United States to the Common l\11arket countries, where the generally high employment 
levels and the greater purchasing power have stimulated the market for many consumer 
goods. 
Here in the. United States, producers have sold practically all of their 19 63 wool 
clip. Trade sources have estimated that inventories of all types of wool in this coun­
try are at a low level. There may be only four to five million pounds of domestic 
wool still available for purchase by top makers and mills. Some trade sources esti­
mate only two million pounds. 
A little contracting for 19 64 clip
-s has begun in Montana, vVyoming and South 
Dakota. There is apt to be more contracting 
·
than usual this year because of the 
rising market. This is the reverse of the pattern in the selling of feeder cattle this 
past fall. In the case of feeder cattle, there was much less advance contracting 
than a year ago because the prices for feeder cattle were dropping throughout most 
of the fall. By the time producers began tc think that a particular price level was 
acceptable, the prices had dropped below this level, and producers then would hold • 
a while longer. The buyers of feeder cattle were also less aggressive in searching 
out cattle and in buying on a market that was moving down. In the case of this 
• 
• 
• 
winter's wool prices, the buyers of wool are more active in wanting to get some wo0i 
supplies in their hands or tied up, and sellers are more apt to be satisfied with a par­
ticular price offer. 
Vvhile there may be some further rise in the price of wool on world markets, it 
is not likely that there will be much more of an increase in 1964. The possible use 
of substitution of synthetic man-made fibers for wool in some uses will tend to set 
a ceiling on wool prices at some point. (Plate #9 Prices of Selected Fibers) There 
are many who are already concerned that manufacturers may turn increasingly to syn­
thetics, under the price levels now prevailing on world market. 
Domestic wool prices may show some further increase, and in all probability 
the bulk of the 1964 wool clip will sell at prices considerably above those for the 
1963 wool clip. The full increase in world wool trade has not yet been reflected in 
the domestic United States' wool market at the producer level. This is partly be­
cause there was little wool moving during the late fall months, when the southern 
hemisphere markets are very active. The peak of United States farm price of wool 
was reached in March at 5 1  cents per pound, grease basis. The fall prices were 
mostly around 46 cents, but a sharp increase in farm price can be expected from 
November to late winter. 
The marketing year for wool and mohair for purposes of incentive payments 
ended December 3 1, 1963. It is possible to receive incentive payments on wool and 
unshorn lambs marketed between April 1 and December 3 1, 1963. In order to obtain 
such payments, sales documents and applications must be filed with the county Agri­
cultural Stabilization and Conservation Service office by January 31, 1964. Pavments 
will probably be received beginning in April. This is a change from previous payments 
which has been tied to marketing years ending on March 3 1. 
The shorn wool payments will be equal to a percentage of each producer's ca sh 
returns from wool sales, based on the national average selling price. Thus, it is to 
each producer's advantage to obtain the highest dollar return for his wool. Payments 
for pulled wool are made to producers who sold lambs that had not been shorn. 
The 1964 marketing year will be from January through December. The shorn 
wool incentive level for the 1964 year will continue at 62 cents per pound, grease 
basis. This will be the same as during the first nine years of the program • 
• 
• 
• 
South Dakota State College 
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Agricultural Experiment Station 
GENEnc IMPROVEMENT IN SHEEP 
J. A. Minyard 
A. s. Mimeo Series 64-1 
The objective in a sheep enterprise is, or should be, the eco�omical p�oduc­
tion of high-quality meat and wool. How well the., producer achieves this objective 
is determined by a combination of several factors. They can be grouped broadly as 
(1) breeding, (2) feeding and management, and (3) marketing and servicing for 
consumption. Animal breeding is the first step in the efficient production of 
sheep and wool. 
For centuries stockmen attempting to produ�e:.�uperior animals have net with 
variable degrees of success. The fact that their objectives we.re not always· 
completely achfeved indicates that the methods q��d were not generally the most 
efficient or cons.t"ructive. No way has yet been found that can be offered as a 
sure method to consistently produce superior stock, but a better understanding of 
the mechanism �f inheritance can now be had to suggest more promising methods. 
Although the p·rocess of reproduction and th
1
e transmission of hered�·tary 
characteristics from one generation to the next appears vastly complex 'and so 
often subject to chance, it does lend itself to some control by man. With our 
present knowledge of genetics the transmission of hereditary characteristics 
from parent to offspring is, to some extent, predictable. T1'2 accuracy with 
which these predictions can be made is influenced by the extent to which traits 
are inherited and by how well the producing ability of the parent animals is 
known. 
The Role of Inheritance 
, t .  ! ·. : 
"Like begets like" and ''there are no two individuals altke1' seem at first 
to be contradictory statements, but as the laws of inheritance are understood.: it 
can be seen that they-are not. It is well known that offspring tend to resemble 
their parents. Not only is there a resemblance between related individuals but · 
there is uniformity in the appearance and development of characters. This re­
semblance is in part due to the fact that related individuals tend to have more 
genes alike than do unrelated individuals, simply because some of the genes in 
each came from the same source--one or more coumon ancestors. 
The laws of inheritance not only seek to·
-�ccount for th� .. :.f-E�·s -emblance of . · · related animals but they also recognize and seek to. explain the lack of similarity ·; 
between relatives. This can be understood when one recognizes the sampling 
nature of inheritance. Although related animals have more genes alike than un­
related ones it would be extremely rare for even the closest of relatives (excluding 
identical twins) to have the same genetic make-up. Heredity, however, does not 
need to account for all the resemblances of related animals. Likeness among 
relatives will be partially due to a :ODDDon environment. 
- 2 -
What causes the differences we see in sheep? This question may be raised � 
in attempting to assess the relative importance of heredity and environment. 
Research by u.s.D.A. and several state experiment stations has provided estimates 
of the relative influence of heredity and environment on a number of important 
sheep characteristics. Their findings have generally sh<Mn that the- effects of 
the two are quite d ifferent among different traits within a flock and a given 
trait in different flocks : (Table 1) • Differences observed in type and fertility, 
including twinning, are due largely to environmental effects. Condition and unifor-
mity would be in this group. In such traits as weaning weight, rate of gain, and 
,mature body weight, heredity w ill accourtt for 1/4 to 1/3 of the variation. The 
effects of heredity and enviromnent are near equal for traits such as face cover, 
wrinkles, fleece weight, staple length, and fineness of wool. 
', '• 
Table 1. Heritability of Important Traits in Sheep 
Prolificacy -----------------------------------------------12-15% 
Birth weight ------------------------ ------- - -- ------------ 30 
Weaning weight --------------------------------------------25-30 
Type at· weaning -----------------------------------------� - 10 
Finish or condition at weaning ---------------------------- 12 
Rate of gain ----------------------------------------------30-40 
Wrinkles or skin folds: 
Body wrinkles ----------------------------- -- --- - --- -- 50 
Neck wrinkles ----------------------------------------10-40 
Fleece: 
Face covering --------�------------------------------- 50 
Yearling grease fleece weight ------------- -------- - - - 40 
Staple length, weaning --------------------:----------- 40 
Selection 
Selection is the only method available to stockmen that can bring about 
permanent improvement in sheep performance. Deciding which individuals wfll be 
allowed to reproduce and permitting some kinds of individuals to produce more 
offspring than others is selection. Rate of progress in improving sheep per­
formance by selection will be influenced by our ability to recognize genetically 
superior animals, the number of characters selected for, and the heritability 
of the traits being considered. 
Production records of fer the most efficient and effective tools for 
identifying animals of superior performance. It is very difficult, if not 
impossible, to look at a prospective breedicg animal and tell how he will perform. 
We can see very little that indicates how the progeny will perform, in terms of 
'growth rate, efficiency and quality. Even in wool production, where we can see 
something of the amount and quality of wool on the animals, we still can't tell 
with a great deal of accuracy. Australian workers have reported that selection 
by visual appraisal is about 30 percent as effective in increasing wool production 
as selection based on objective measurements. Selection by eye is probably much 
less accurate for traits such as weaning weight and rate of gain. 
• 
• 
• 
• 
• 
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Probably the first prerequisite to any selection program based on production 
records is that each animal be positively identified. This is best done at an 
early age. by ear tag or tattoo. Second, canplete production records are necessary 
if selection is to be successful. Information recorded at birth or shortly after. · 
should include birth date, type of birth (single or twin), sex of the lamb, and 
number of its sire and dam. Any number of record forms are available for recording· 
the above and subsequent performance information. A breeder may select those that 
best fit his needs or design his own. The important thing in record forms is that 
they be kept as simple as possible and yet provide space for recording all needed 
information; recorded in a way that it can be readily found. Performance informa­
tion recorded should include weaning weight, taken when the lambs average about 
120 days in age, and staple length at weaning. The lambs may also be scored for 
such things as type, face cover, skin folds, uniformity of fleece and density of 
fleece. 
If the lambs are kept past weaning for post-weaning performance records, all 
lambs of each sex should be fed and handled alike. At least four months should 
be allowed following weaning to provide an adequate measure of gain and wool 
growth; from weaning to regular spring shearing would be excellent. Lambs need 
not be fattened to get good performance records. The level of feed intake should 
only be high enough to permit normal growth and developm�nt. 
Some traits, such as weaning weight, fleece weight and staple length, are · · 
subject to large variation due to non-genetic causes. Therefore, these records 
should be adjusted before they are used in selection. Weaning weight should be 
adjusted for differences in age of the lamb, type of birth, and age of the dam. 
Fleece weight and staple length should be adjusted for differences in age of the 
lamb. 
The taking of proauction records in a purebred flock will not be overly 
burdensome in terms of added labor and equipment. Purebred breeders are required 
to keep many of the needed records anyway. For commercial range flocks, part"icularly .. 
the large ones, it is a different story. Individual performance records may not 
be practical. However, considerable progress in sheep improvement can be made 
without resorting to detailed record keeping in the commercial flock. 
Selection on the· ram side probably accounts for 75-90 percent of the improve­
ment in sheep. This comes about largely from the fact that, within a flock, about 
one-half the e�e lambs must b� kept as replacements while only 2-4 percent of the 
ram lambs are needed. This means that intensity of selection among ram lambs can 
be more than three times that of ewe lambs. This emphasizes the importance of 
purebred breeders and producers of range rams. Improvement in sheep production ' ' : = 
will be realized largely through their efforts, since commercial producers must 
depend on them for high quality r·ams. Since the opportunity for sheep improvement· 
lies largely with the pur�bred breeder the importance of complete production 
records and the use of them in making selections cannot be over-emphasized. Records 
have little value unless they are used in culling and selecting replacements • 
The sheepman, attempting to improve his flock by selection, will find it 
necessary to consider more than one characteristic in his selection program. Even 
- 4 .. 
though different stockmen may emphasize different characteristics, each will want 
to give some attention to all traits considered important in his type .of operation. 
Although the " genes" are the units of inheritance, the animal is the smallest unit 
which can be selected or rejected at any one time. A stockman may cpnsider the 
different traits of each animal as separately as he cares to. He may like some 
of its characteristics very much and at the same time he may strongly di.slike other 
characteristics about it. Or, he may give all his attention to only one trait� 
But what he does with that animal applies to all of its characteristics, the ad­
mired ones as well as the disliked ones. An animal is selected or rejected for 
breeding purposes according to the stockman's opinion of how much his good 
qualities outweigh his weaknesses. 
The decision to select for improvement in a particular trait should be based 
on the contribution of that trait to net income. The most important trait is 
probably lamb production--simply pounds of lamb produced. Second would probably 
be pounds of ·woof and, next, quality of the two products• Selectfon should be 
directed largely to weight and quality of lamb and wool. For the purebred breeder 
some attention must be given to such traits as breed type, uniformity of fleece 
cover, face cover and wrinkles. However, the importance of lamb and wool weight 
vhould not be overlooked. 
The more characteristics selected the slower the progress will be in improving 
each. Only so much selection can be done and if this is spread over several 
traits it naturally follows that only a little progress can be made in each one. 
For example, if equal attention is given to four independent traits the rate of 
change in any one will be only one-half of that expected if only one trait were 
considered. Selection for nine characteristics will reduce progress in any one 
to one-third. 
Progress by selection is also influenced by how much .. of the differences we 
see and measure are genetic--heritability of the traits. As shown in Table 1., 
heritability for most traits is less than 50 percent. For some traits it is much 
less. The more highly heritable characteristics should generally receive more 
attention than those which are less heritable. It would be a disappointment to 
attempt to improve a trait by selection that is affected largely by environment. 
For traits low in heritability, improvement in nutrition, management, health and 
sanitation would likely be more . fruitful. 
• 
• 
Selection may be practiced in at least three general ways • . The first, normally, 
referred to as the tandem method, is to s.elect for only one trait at a time until 
the desired. improvement in that particular trait is reached, following which 
selection is made for another trait, etc. The major disadvantages of this type of 
selection are that it is.usually not possible to select for only one trait and 
income is usually dependent on several traits. The second method is to establish 
minimum standards for each characteristic and reject for breeding purposes all 
animals which fall below these standards. This is probably the most common 
system of selection. The chief weakness of this method is that an individual 
may be culled for being below the minimum standard in only one trait, although he 
may be superior in all other characteristics. The third method is to establish 
some kind of a total score or selection index to measure net merit. The index 
method is more effective than the other two because it allows us to select for • 
• 
• 
• 
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more than one trait at a time and permits unusually high merit in one characteristic 
to make up for slight deficiencies in another. 
Mating Systems 
Mating systems are concerned with the decision as to which animals within 
the breeding flock will be mated together. Mating systems may be based on blood 
relationship or characteristics of the individual animals. The following 
classification illustrates the kinds and definitions of breeding systems. 
Systems of Mating: 
1. Mating like to like 
2. 
a. by pedigree - inbreeding, including linebreeding, staying 
·Within one family, etc. 
b. as individuals - mating big with big, little with little, 
compact with compact, rangy with rangy, active with active, etc. 
Random mating - mates no more and no less alike, than if they had 
be�n mated by drawing lots from within the group selected to be 
:'' . ... . parents • 
3. Mating unlikes together 
a. by pedigree - outbreeding, ranging from species crossing through 
cross-breeding, to crossing strains within the breed. 
b. as.individuals - compensating for defects, crossing extremes to 
p.roduce intermediates, mating large with smal 1, coarse with 
refined, etc. 
The mating of like to like on the basis of pedigree means that the mates have 
a closer blood rel�tionship to each other than if mating were at random and is 
referred to as inbreeding in the broad sense. Inbreeding may vary in degree or 
intensity depending on how closely the mates are related. The primary effect of 
inbreeding is increased genetic purity. It increases the proportion of like gene 
pairs, without regard to their effect. It " fixes" the good as well as the bad 
traits in direct proportion to their frequency in the flock. This emphasizes the 
importance of pra�ticing inbreeding only with superior breeding stock. Under 
certain conditiQns inbreeding . . may be an important aid to selection. For inbreeding 
to be useful as an aid to selection the flock must be superior with relatively 
�·.· 
few undesirable recessives in their genetic make-up and the level of inbreeding mild 
enough that the undesirable individuals can be culled as they appear. Otherwise, 
undesirables will show up much faster than they can be discarded, allowing these 
traits to become fixed in the flock. Considerable research has been done on 
inbreeding in sheep and it appears to have promise as an aid to selection, parti­
cularly for traits low in heritability. However, the method is still experimental 
and is not yet proven for �beep. Hore research is needed before conclusions are 
- 6 -
drawn or before practical ways of using inbreeding can be recommended. With the 
information we have now it would be safe to say that we should do all we can with 
selection before resorting to inbreeding. 
Linebreeding is a mild form of inbreeding and involves the continued mating 
of descendants from an admired ancestor to keep them closely related to that 
ancestor. They differ only in that inbreeding does not require the concentration 
of inheritance from any particular ancestor. The effects are the same as with 
inbreeding except in degree. 
The mating of in4J.,viduals.which tend to have "similar characteristics" has 
little effect on the flock uniess accompanied·b�·selection •. This type of mating 
tends to scatter a population toward the .. ·two extremes with respect to each 
character for which such mating is practiced. It increases the variability of the 
flock if all animals are kept. The effects of mating like to like are temporary 
and disappear almost at once when random mating is resumed. 
, !.· •• 
As the name ilnplies outbreeding is the .oppos�te of inbreeding and can be 
defined using the same basis. In
. 
·outbreeding the mates are less closely related 
to each other than they would be under random mating. Outbreeding generally: leads 
to individual excellence but low breeding worth. It tends to make the flock 
temporarily more uniform than if outbreeding were not practiced. 
Crossbreeding is a special form of outbreeding where th� parents belong to 
different breeds . • ·: lt generally results in increased size, vitality and fertility; 
but the amount of this increase is variable .. in different crosses. In a long-term 
study of cross-breeding, USDA researchers compared two- and three-breed crosses 
with the average of the parent breeds. The two-breed crosses were made with mutton­
type sheep while both mutton-type and fine wool sheep were used in the three-breed 
crosses. In these studies they found that lamb mortality in the two-breed cross 
was reduced about .one-fourth. In the three-breed cross, it was reduced about one­
third. The number of lambs weaned increased about 10 percent with both kinds of 
crosses. Weaning weight was increased about 11 pounds for the two-breed crosses 
and about 18 pounds for the three-breed crosses. Fleece weight was increased about 
25 percent with the two-breed crosses and about 28 percent with the three-breed 
crosses. 
It should be emphasized that these results were obtained by crossing high 
quality purebred strains of° sheep. Consistent improvement in performance of the 
magnitude indicated above cannot be expected from indiscriminate crossing of sheep. 
This would be particularly true in crossbreeding •ith grade ewe flocks or with 
ewes of mixed breeding. 
Crossbreeding, like any other form of outbreeding, tends to lower the 
breeding value of the individual, increases the uniformity among crossbred 
individuals and thereby makes selection among them less effective. When the 
cross�reds>are-used for breeding purposes, their offspring tend· to be more 
variable than the crossbred parents were and generally average somewhat lower in 
indt�-L-tual merit, often below their purebred grandparents in individual merit. 
• 
• 
Whether c1�c�breeding is a sound practice for the sheepman should be determined by � 
. . � . .  
: . . 
• 
• 
• 
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weighing the advantages of the extra size, vigor and fertility which is usually 
gained by crossing against the extra cost of obtaining good quality replacements. 
For those producers who normally buy replacement ewe lambs, the production of 
hybrid lambs should be a sound practice for increased sheep productivity. 
The 111Bting of unlike individuals on the aasis of their individual character­
istics is commonly practiced to correct defects by mating each animal to nne which 
is equally extreme but in the opposite direction. This type of mating system, in 
the absence of selection, generally leads to a more uniform flock. However this 
increased uniformity reaches its full extent in the first generation. Mating. 
unlikes is most useful when the desired type is an intermediate • 
• 
• 
• 
Extension Service 
South Dakota Stat� Colle�e 
BrookinP-S, South Dakota 
Livestock Specialist Section 
Ewe Feedint: Based on !�utrient Requir�ments And Available Fe.�d 
Delwyn Dearborn, Extension Livestock Specialist - West River 
The importance of th8 sheep industry to South Dakota is much ereater than the concern 
for proper nutrition would often indicate. Sheep have always been noted for beinp 
excellent scavangers and may do quite well where other domestic anima�s barely exist. 
However, results obtained by.successful sheepmen verify research findin�s that sheep 
require ce�tain levels of protein and energy as well as other nutrients for optimum 
production. 
A brief review of some natural characteristics of sheep help to verify ·th�ir nutri­
tive needs and how these needs vary during the year. ·Some of the more important 
natural characteristics include: 
1. Sheep are ruminants. 
Like cattle, sheep are ruminants which have a four compartment stomach allowinr them 
to utilize laree amounts of rou�hage in their ration. It has been estimated that 
approximately ninety percent of the total feed ccceumed by the ewe flock is rouzha�e. 
2 .  Multiple births are possible and should be desired. 
Sheep have the natural potential of producinp. a much higher percentarc of twins than 
do cattle. This characteristic offers a real economic advantage and should be ex­
ploited by every progressive sheepman. 
3, Fetus erowth is quite rapid. 
It is not uncommon for a ewe to give birth to �amb(s) weighing the equiYalent of ten 
percent her own body weight following a five month gestation period. This might be 
compared to a c alf weiehing approximately seven percent the live weight of the darn 
followine a nine month gestation period. Host of the fetus r.rowth takes place in thE! 
latter stapes of prer,nancy. 
4. Lamb growth ma.y be rapid durine lactation. 
There are known cases where ewes have weaned twin lambs at one hundred days of a�� 
with a total weieht surpassinc the body weight of the ewe. It is very common for a 
lamb to weigh half as much when weaned at four months of afe as the weieht of the 
mature ewe. It is quite rare when a cow will wean a calf at seven months of are 
weighine half as much as the cow. There is research which indicates lamb grcwth 
rate is closely related to milk yield. Likewise, milk yield is affected considerably 
by nutrition. 
s. Ewes have a rather long dry period. 
The gestation period (approximately 147 days) and the lactation period (approximately 
4-5 months) total about nine or ten months'leavine a two or three month dry period be­
tween weaning and rebreedine. Only nutrients for body maintenance and wool erowth 
are required during this period. 
Hith these principles in mind it is easy to understand why daily nutrient requira­
ments of ewes vary considerably during the year. Table l"Daily Nutrient Requirements 
of Sheep" gives a detailed breakdown dependent upon the stage of reproduction and 
body size of the ewe. 
Body 
Wt. 
100 
120 
140 
160 
100 
120 
140 
160 
100 
120 
140 
160 
100 
120 
140 
160 
60 
80 
100 
120 
Table l. 
(Based on 
Gain or DF 
'Loss Lb.' Lb 
EWES 
0.07 2.6 
0.07 3. 0 
0.07 3.4 
0 .. 07 3.8 
EWES -
0.37 3.8 
0.37 4.2 
0. 37 4.6 
(J. 37 4.8 
EvJES -
-o. 08 4.6 
-0.08 . 5. 0 
-0.06 5.4 
-0.08 5.6 
EWES -
0.07 3.8 
0.07 4.2 
o. 07 .. 4.6 
0.07 4-. fj 
EWES 
0.30 2.7 
0.20 3.2 
0.14 3.4 
0.07 3.4 
i:H«�UTRI ENT REQUIREMENTS OF SHEEP l 
-;:· 
air-dry feed containing - ·�·?dry 
· " . • · r· : 
DP TDN CA p Salt 
'Lb 'Lb 'Gm • Gm 'Gm 
matter) 
• �-- ""··¥-· • . .. · -:i:..· _1�:�t. anun 
'tene Mg!' ... lt';· ·u .. 
....� 
Non-lactating and first 15 weeks of gestation 
0.11 1. 3 3.2 2.5 9.0 1. 7 965 
0 .13 1.5 3.3 2.6 10.0 2.0 1156 
0.15 1. 7 3.4 2.7 11.0 L.4 1350 
0.16 l. 9 3.5 2.8 12. -� 2.7 1542 
Last six weeks of gestation 
0.17 2.0 4.2 3.1 10.0 5 .8 2316 
o. i8 2.2 4.4 3.J 11.0 6.8 2775 
0.20 2. '+ 4.6 3.5 12.0 7.9 3240 
0.20 2. 5 4.8 3.7 13.0 9.1 3702 
First 8 - 10 weeks of lactat:ion 
0.22 2.7 6.2 4.6 11.0 5.8 23 lE. 
0.23 2.9 6.5 4.8 12 . 0 6.8 2775 
0.25 3.1 6 .8 5.0 13.0 7.9 3240 
0.26 3.2 7.1 5.2 14.0 9.i 3702 
Last 12 - 14 weeks of lactation 
0.17 2.0 4.6 3.4 10.0 5.8 '2316 
0.18 2.2 4.8 3.6 11. 0 6.8 2775 
0.19 2.4 s.o 3.8 12. 0 7.9 3240 
0.20 2.5 5.2 4.0 13.0 9.1 3702 
ReE la cement Lambs and Yearlin�s 
0.16 1.6 2.9 2.6 8.0 l. 7 696 
0 .15 1. 7 3.0 2.7 910 2.3 926 
0.14 1. 7 3.1 2.8 10.0 2.8 1158 
0.14 l. 7 3.2 2.9 11. 0 3.4 1388 
Nutrient Requiren1ents of Sheep, revised 1957, National Research :ounc.i 1 
• 
A 
• 
., 
• 
Th� first  column in Tab le l labe led D F  re fe rs t o  the approximate J amoun t of dry feed 
which wi l l  b e  consumed each day . The de signated amoun ts in t h i s  colurm should be 
thoueht of as a maximum re qui re men t .  For i t  i s  with in this amoun t of fee d  t hat all 
of the individual nutrient re qui rement s must be pre sent . In a case whe re the fee d  
be ing fed i s  low i n  s ome nutrient an e xt ra heavy fe eding of the s ame fee d  i s  n ot the 
answer as the ewe h as a natural limi t at ion on the amount of dry fee d  she wi ll c onsume . 
Beed in e xc e s s  of this amount w i l l  n ormally be used for beddin � or wasted . 
The column lab e led DP re fers t o  the minimum digestib le p rote in requirement s .  E ffe ct s 
of a p rot e in de fic iency include a reduce d appet ite , lowe r feed int ake and poor fee d  
effic i�ncy . The � e  e ffe c t s  i n  t urn re sult i n  reduced repr oduct i ve e fficiency an d  re ­
duced woo l p roduc t ion . An e xtreme prote in de fic iency w i l l  cause severe d ige st ive 
d i sturbances , nutri t i onal anemia and e de ma .  An I ll in ois study reports tha.t sheep 
dep os it . 15 p ound s  of prote in daily in th e product i on of the f le e ce for e ach 1000 
pounds of live we i ght . 
It is quite read i ly unde rst ood that di ee s t ib i lity varies cons iderab ly with the qua l i ­
t y  o f  feed . Re search res u lt s  indi c at e  diee st i on co-e ffic ien ts for crude p rot e in in 
alfa lfa vary from 51 t o  84 percen t .  The lowe r d i ee stib i lit ie s are · for t he stem�y , 
more mature , p oor quality h ays . 
Protein quality , or the leve l and ba lance of the amin o acids , is not imp ortan t in 
sheep nutr it i on .  I t  h as been rep orted that the sulphur contain inp. amino a cid cyst in� 
is nece s s ary in the rat i on .  Howe ve r , most nutri tion ist s  fee l  th at sheep can synthe­
s i ze this amin o a cid in sufficient amounts if the r at ion c ontains sufficient prote in 
and sulphur . Nitrogen from n on-prot e in s ourc e s  such as ure a may be used t o  rep l ace 
up t o  one - fourth o r  one - t h i rd of the p rote in e quivalent in the rat ion . 
Hir,her leve l� of p rot e in th an those l i s te d  in Tab le 1 may further st imu late a.,op e t i te 
and improve product ion .  Howeve r , i t  is que s t i onab le whether t he addi ti on al �ain w i ll • p ay the e xtra cost . 
• 
The c olumn l abe led TDN refers t o  tot a l  d i ge st ib le nutr ient s wh ich i s  the ene rey � or­
t i on of a rat i on and is a very common de fi ciency . Th is defi c ien cy may res u lt fr om 
e ither a lack of tot al feed or con sumpt ion of fe ed wh ich is infe ri or in qu al i ty and 
theref ore the d i gest ib i lity is l ow .  
Sympt oms o f  a tot a l  qige st ible nu trient def i c iency inc lude : slowing or ces s at ion o f  
growth ,. loss o f  we ight , rep rodu ct ive fai lure and incre ased mort ali ty . 
A rev iew of the tot al d i ge s t ible nut rient re quire rrents , as listed in Table 1 re ve als 
a re lat i on s h ip between the amoun t re qui red and the specific purp ose that i s  t o  be ac­
c ompl ished . Not e  the requ i re ment s for the lact at i on peri od are much greater than 
the maint enance re quirement s .  The s e  require ment s incre ase s t ead i ly durin g the eesta­
t ion per iod and reach the ir peak during the e arly p art of t he lac tat ion period . 
The c olumn labe led P refers to the daily phosphoru s  requirement in grams . Calcium 
de fic i en c i e s  in ewe s be ing fed rat i ons h i gh in forage are very un like ly . Trace min­
eral s re qu ired by sheep inc lude i odine , c obalt , coppe r  and sulphur . Magne s ium , man­
g an e s e  and s e len i um are a ls o  be lie ve d  to be re qu i re d .  De fi cien c ie s  of tbsae trace 
mi.net'als seQrn to be quita rare . The feedin g of t race mineral ized s alt s h ould be frood 
in;s;.ur.ance for prevent in g such de fi cien c ie s . 
Phosphorus def i c iency symptoms include : s low growth , deprave d  appet i te , un thrifty 
appe'aranc e , li st le ssne s s , deve l opment of a knock -kne ed conformat i on , weak lambs and 
P.Op.r milk product ion . 
Many rat ion s  fed to sheep in South Dakota durin g  the winter c an  be cons idered as b or­
der line in furn ish in g  suffi c ient phosphorus . Most all f orage s aft e r  �eachin p maturit y  
are de fic ient i n  phosphorus or very ne ar t h e  min imum re quired . Ewe s on winter ran�e 
sh9uld definit e ly h ave a source of phosph orus made avai lable to the m .  
S �e amed b one rre al ,  diaca lcium phosphat0 , or a comrre rc i al mine ra l  s upplement contain­
ing at le ast 10 percent phosphorus are rec ommended sou�ce s of supplementa l phosphorus . 
The next column refers to th� sa lt requi rement . This is normally met by fee d in p  • loose salt free choice . A s alt sour ce shou ld be available in addition to the s a lt­
mineral mixture and als o  in  addi tion to t race minerali zed s �lt . This w i l l  a llow 
sheep to meet their s alt re qu ire ment wi thout forc in g mineral consu�pti on .  
The first ind i cat i ons o f  a salt de ficiency include : chewing wood , lick in r dirt , and 
other ind i cati ons of an unsati sfied appetite . De crease d  feed c onsumpt ion and e f­
fio ieQcy of ut il i z at ion may be due t o  a salt de ficiency . I t  is  very imp ortan t t h at 
shee p  always h ave free acce s s  t o  salt . I t  serve s a very oeaessary purp ose in body 
regulat ory fun ct ions and he lp s  st imulat e  appet ite . It has been postu late d  by some 
that incre ased c onsumpt i on of p oi son ous weeds may be acce lerated when s alt i s  not 
available . 
Salt con sumpt ion v arie s c on s iderab ly from are a  t o  are a .  Range operat ors have re ­
p orted as much as one -half pound consumpt ion of s alt per ewe per month . Sheep ?raz­
ing lush pasture s  or c on suming large amounts of s i lage may requ ire more Lhan one -h alf 
pound of s alt per ewe per month . 
The last two columns re fer to c arotene and vitamin A. Vit amin A is required and 
uti li zed by the ewe . Usua lly the ewe meets h er vit amin A requirement by conver tin � 
carot ene to vi tamin A with in her own body . Carot ene is  n ormally found in very 
suffic ient amounts in green , leafy plan ts . 
Vitamin A is nece ssary for the maint enance of epithelial ti s sue s . A defic iency of 
vitamin A allows infe ct ions t o  set in whe re epith e lial tissue s  are found . Examp l� = 
eyes and re spirat ory system . 
The in itial symptom of a vitamin A defic iency or its precurs or , carotene is n irht 
bl indne s s . A severe deficiency may cause we ak , de ad or ma l- forme d  lawbs at birth . 
The requ ire ment s listed in Table 1 are based on the assumption of 17 I . U . of vitamin 
A or 25 mi crograms of carotene requ ired per k i loeram of body we i�ht . However , t o  
allow for storage and reproduct i on , three t o  fi ve t imes that amoun t shou ld be fed . 
The requ irement s f or late pregnancy and lactat ion are five time s  the minimum re ­
qu irement . 
Sheep are beli eved to be more e fficient c onve rters of carotene than c attle , h owe ve r ,  
they are n ot capable o f  storinp a s  large amounts a s  catt le . Both vitamin A and 
carotene may be lost by oxi d at i on ,  howe ve r , stabi l i ze d  syn thetic vita min A doe s  n ot 
oxidize readi ly . 
Properly cond itioned hays , e specially a lfal fa , cut e ar ly a re  80od s ources of caro­
t ene . Green pasture i s  also a very e xce llent s ource . It  should be noted that c aro­
t ene oxidizes very eas i ly .  The re fore , rough aee s whi ch have been e xposed to e xce s s iv� 
moist ure and sunsh ine in the swath or windrow may be deficient . Likewi se , rou ph afes 
st ored fo r e xtended pe riods of t ime shou ld be cons idered que st ionable sources . Win­
ter grazin � in We stern South Dak ota i s  norma lly defi cient in carotene . 
In order t o  c orre ctly fornrulate a rat ion , a shee pman must be fami liar with the nutri­
t ive requirement s of sheep . Also he must be aware of the approximate amoun ts of the 
requ ired nutrien ts avai lable in each feed . 
EVALUATION or ROUGHAGES 
The four maj or criteria associated wi th quali�y of roughar.e inc lude : st are of matur­
ity , leafine s s , color and freedom from fore i 9TI  material . 
• 
• 
• 
• 
• 
As a hay crop approaches maturity , the le ve l of protein , minerals and vitamins de­
creas e s . Meanwh i le the fiber le ve l  incre ase s and thereby lowe rs the diee s t ibi lity 
of the nu trients that are pre sent . St age of maturity is h i eh ly re lat e d  to hay qual­
ity . 
Le ave s con t ain most of the fe ed value of any h ay crop . Approxi mate ly 50  percent of 
the we ight of alfa lfa hay is le ave s .  The s e  le. aves cont ain 7 0  percent of the t otal 
p rot e in and 90 percent of ·the t otal c arot ene . The nutrient s found in the le ave s are 
about 40 p ercent more dige s tib le than the nutrients found in the stems . Thi s  indi� 
cate s t h at lea fine s s  i s  al s o  h igh ly re l ated to hay qu ali ty . 
Maturi ty , sun b le ach , dew and rain a ffe ct hay color . A bright gre en hay fre e from 
mold and having an attract i ve fragrance is de sire d .  I t  i s  ad mit ted however , th at 
color is n ot as import ant as the two fact ors pre vi ous ly mentioned .  
Freedom from forei gn mat eria ls i s  a factor wh ich i s  used by gove rn me nt hay grade rs 
in c las s ifyin g h ay .  The imp ort an ce of fore ign materi a l  depends c omp le t e ly on what 
it i s , how much is pre s en t  and i t ' s  nutrit ive v alue . In most cases th i s  fact or is 
n ot ne arly as import an t  to hay quali ty as maturi ty and le afine s s . . of course if the 
for e i gn material i s  a pois on ous p lant or i f  it i s  p re sent in large �moun ts , it can 
h ave a very det riment a l  e ffe ct on h ay qua li ty . 
The s e  f our c rit e ria are aid s  in evaluat in g rough age s .  I t  must be re cogn i zed , how­
ever , t h at e ven t r aine d inspectors are n ot as e fficient in determining hay quali ty 
as other te chn i que s such as chemical analys i s , art ifi c i al rumen and actual fee d in e 
t e st s .  
Bes ides the variat ion whi ch i s  found in the qual i ty of a p a rt i cular k ind of h ay it 
mus t be rec ogn i ze d  t h at nutritive content vari e s  cons ide rably be tween the d iffe rent 
k inds o f  h ay .  A thor ough review of Table 2 wi ll a cquain t you with s ome o f  the se 
d ifferen ce s . 
EVALUATI ON OF S ILAGE S  
The p opularity o f  s i l age f or sheep fe e d  s e ems t o  b e  in creas ing . There ar e  t w o  basic 
fac tors affectin g  the p re s ervati on of the nut ritive va lue of fre sh forage . They are 
e xc ludine or suffi c i en t ly res trict in f  a i r  from the s i l age during storage and havin f 
a re lat ive ly h i eh ac idity in the s i lage . Thes e  two are gre atly inf luen ced by the 
mo isture and sugar cont ent of th e s i lar.e as we ll as the type o f  st orage struct ure . 
Kind of crop , growing condi t i on s  and s t a ee of cutt i n g  affect the nutri t ive value of 
s i lage . T ab le 2 indicat e s  the ave rage nut rit i ve value s  for the various s i lage s . 
EVALU AT I ON OF GRAINS 
Normally , g ra ins do n ot vary in nutrit ive c on tent to the e xten t  that rou gh ages do . 
Usual ly matur e , p lump grain con ta ins a h igher p e rcent age of tot al d ige stible nutri­
ents than immature grain or grain th at is shrive le d or shrunken due t o  drought . I t  
i s  rec ogni ze d , howeve r , that shri ve le d grains may h ave a h i gher prote in content on a 
p ercentage basis . Light we i ght o at s  and b arley norma l ly c ontain a h i gher fibe r value 
and there fore a lower d i ge st ib ility . The fac t or which n ormally h as the gre ate st 
affe ct on the nutri tive value of c orn i s  moist ure c ontent . This can vary con sider• 
ably an d since the water c onte nt h as no nutri tive value , the tota l  dige s tible nu­
t r ients wi l l  vary according ly • 
T ab le 2 indic at e s  the variat i on in nutri tive value s betwe e n  the diffe rent grain s . 
A thorough know le dge o f  the s e  va lue s aid s in the s e le ct i on of a parti cular �rain and 
in dete r�ini n g  how much needs t o  be fed . 
EVALUATING COMMERCI AL SUPPLE MEN T S  
Prope r evaluat i on of c ommerc i al s upple roont s i s  n ot: dil �asy mat t e r .  Howeve r , it  is  
be st to st art b y  askin r  yours e lf why you are buyin r. a comme rc i a l  supp lement . The 
an swer to that que st ion should re vol ve around the fact t h at y our pre sent r at i on i s  � 
defi ci ent in a required nutr ient . As sumin g  th i s , your �oal is to buy the most e c o­
nomi cal source o f  this nut rient in a form that i s  di ge st ib le or may be ut i lized by 
your sheep . For e xample , the bas ic e valuat i on of a prote in s upp le men t  i s the cost 
per pound of d iee s t ib le prote in . Thi s i nformat i on i s  not avai lab le and wou ld 
not be pract i c al to put on the fe ed t ap . H owe ve r , che mic al an alys i s i s  re qu ired by 
law t o  be st ated on the t ae and wi th the l i st of ingre dien t s  whi ch t he tae provide s 
and fam i l i arity with t h e  d i�ast i on coe ffi c i en ts of the mos t  c orrmon feeds , an in te l­
l igent e st imate of the d ige s t ib le nutrients may be made . 
Other cons ide rat ion s  whi c h  may a ffe ct your s e l e c t i on of .a c omree rcial supp le men t in­
c lude : value of add i t iona l nutri en ts oth er th an the nece ss ary one p revi ou s ly me n ­
t i one d , pre pa rat i on of supplement as it a ffects waste an d  e ase of feed inf, 9 palat a­
bil ity and the reput at i on of the dealer an d the company wi th wh om you are doin p busi­
ne ss . 
Balancinp a ration i s  oft en con s idered a d i fficult t ask re quirin e  those wh o have pro­
fe s s  i on al know ledee in the f i e ld of nutri t i on .  Thi s  as sump t i on ne e d  n ot be true . 
Fami liari ze yourse lf with the re comrrende d steps di s cus sed be low and w erk a s amp l8 
rat ion . You will f ind the procedure e as y  t o  f ollow and bene f ic i a l  in rat i on f ormu­
lat i on and e va luat ion . 
Step l .  Re fer t o  Tab le l and find the clas s i f i c at i on and s i ze of s heep to be 
fed . Copy the de s ignated re quire ment s on the l in e he ade d min imum re­
qui rements at th e bot t om of Table 2 ( d iee s t i b le prot e in iu c olu rrn 4, 
t ota l d ieest ib le nut rient s in co lumn 6 ,  phos phorus in co lu mn  8 and 
ca rotena in co lumn 10 . 
Step 2 .  I n  Tab le 2 ,  locate the k inds of fe ed t o  be fe d . In column l of Table 
2 de s ignate the pounds of fe ed to be fed daily per he ad of e ach k ind 
of feed . Make sure the t ot a l  of all ent ries doe s not excee d by more 
than 2 0  pe rce nt the dry fe ed re quire men t s li sted in Tab le 1 .  
Step 3 .  Calcu lat e pounds o f  d iee st ib le pr ot e in an d poun ds o f  t ot a l  di ge st ib le 
· nut rien ts t o  be supplied by each fe ed . Thi s i s  d cne by rnult iply i n f  
the pounds o f  f e e d  to b e  fed by t h e  appropriat e percent aee comp os i t i on 
listed in columns 3 an d 5 .  Calcu late t ot al pho sphorus and t ot a l  c aro­
tene to be s upplied b y  the feeds . Th i s  i s  d one by mu lt ip lyin f the 
pounds of fe ed to be fe d by the cornpcs it ions l i sted in c o lumns 7 and 9 .  
Step 4 .  Afte r  t he amoun t s  o f  nut rients supp li ed by e a ch fe ed have been ca lcu­
late d , add the entr i e s  in c olumn 4 an d en te r  th i s  total on the l ine 
marked " t ot a l" . Follow the s ame proce du re fo r column s 6 ,  8 and 10 . 
:;:;t ep 5 .  Compare your t ot a ls w i th the mini mum re qu iremen t l i sted on the line 
be low the t ot a l .  Calculat e t he exce s s e s  and de fi c i en c ie s  mark i n r the� 
in the appropri ate line at the b ot t om of T ab le 2 .  
• 
Your maj or c oncern s hould be that th e min imum requ i re ments are met .  There wi l l  be n o  
entr ie s on the def i c i en cy line i f  th i s  i s  true . Should de fi c iencies appear i n  the 
d i ee st ib le prote in column , addit iona l alfalfa hay or comrr.e rc i al prote in supple rr.ent • 
are like ly remed i es . If the t ot a l  d iee st ib le nutri en ts of the rat i on are defi c i en t , 
c on s i derat i on should be �ive n  to incre asi n r the leve l  o f  prain in the ration . A 
pho spho rus defi ciency will be t aken care of by pr ovid in g one of the fre e  choi ce 
phosphoru s  minera l supp lemen ts d is cussed previously . If a carotene de fi ciency is 
ev ident , a �ood rrrePr. � ourc� of t h i s  vear ' s hay or cake fort i fie d  with vi tamin A 
shou ld bt pr nv i de : L  
• 
• 
• 
A sheepman should al so be concerned if his rati on prov ide s laree e xce s se s  of d i pe st i ­
b l e  prote in and t ot al diee s t ib lc nutrien ts . Laree e xce sses i n  e ither or both of 
t h e s e  cat eeories indicate the rat ion c ould be cheapened wi thout h inde rine e c on omic al 
product i on .  
Rat ion balan c ing is a {YU ide . The final t e st of th e rat i on is whether or not i t  
ac comp lishes t h e  purpose for whi ch it i s  de s i gned . Observat ions of the p erformance 
of the sheep may indicate n e ce s s ary chan ee s in the rat ion . E st i mate s of the amount 
of fe e d  fed , the nutrit ive value s of the fe ed an d d i eest ib i lity of the s e  nutrients 
provide three are as of p os s ibl� error . 
FEED PREPARAT ION 
Preparat i on of fe eds h as re ce ived con s i derab le inve st ir.at i on in the past few years . 
E ach o f  ycu have re ad s o�e impressive re sult s c oncern in p  pe lle tinf or s ome ot her 
type of fe ed prep arat i on .  
I t  must b e  rec ogn ized , however , that any me chani cal preparat ion w i l l  not ch anre th� 
nutr ien t con ten t  of the fee d . There fore , if me ch an i ca l  prep arat i on i s  �oi n �  to be 
e conomica lly fe as ib le it must do one or more of the followin g : 
1. Imp rove d i ee s tib i lity 3. De cre ase waste 
2 .  Increas e  consumpt i on 4 . De c rease lab or .  
The kind of shee p be ing fe d ,  the k in d  o f  fee d  in the rat i on and t he envi ronment i n  
wh i ch the sheep are be ine fed a l l  affe ct y our de cis i on as t o  whethe r or n ot fe ed 
preparat ion wou ld be bene fi c ial . 
Sheep are n oted for the ir ab ility to mas ticate their fe ed . Of c ours e , re al 
youne lambs and o l d  ewe s which are los ine their t eeth would b e  e xcept ions . 
S orehum and other h ard prains w i ll show more bene fits from preparat ion than 
w i ll o at s . Wa ste may be de cre ased and con sumpt i on of poor quality h ay increas ed if 
�round . You st i l l  h ave t o  we igh the s e  advant age s  arainst the c os t . 
Pe llet ing often offers the advant age of le s s  waste and a l s o  enc ourages incre ased 
con sumpt ion .  The hich c ost of p � llet ing often t i me s  proh ib i t s  th i s  pract ice . 
RULE OF THU MB FOR F·EEDING EWES 
l. Feed your e we s  the poore st qu ality rou r.haee y ou wi s h  ut i li zed durinp the ir 
dry per iod betwe en wean in g and two we eks be fore rebree d in g .  
2 .  Prov ide ewe s w ith a rat ion t h at w i ll cause them t o  b e  raini n �  we i�ht at 
bre e d inr. time . Th i s  ra t i on may be supple mental p as ture or a limi ted feedin ? of ?ra i n . 
I t  i s  much e a s ie r  t o  " flush" a th in ewe than i t  i s  a fat ewe . Thi s  fact is add i ti on ­
a l  evidence f or ut iliz in� p oor quality feed dur in r the dry per iod . 
3 .  Provide ewe s  with a ma int enance rat i on durin e the early part o f  the crest ati ori 
pe riod . Th i s · c an n ormally be ac corr.p l i s hed w ith free ac ces s to rough aee of p oor to 
mode rate quality if s up p le mented with suffi cient prote in t o  mee t  dai ly requirement s • 
4 .  Feed ewe s at le ast one t o  two pounds of alfalf a  hay and one-half t o  one • 
p ound of grain a.Long with other rou�h are the las t month be fore lamb ing . 
5 .  Fee d  e we s at least thre e pounds of good quality a lf alfa h ay and one t o  two 
pounds of erain f ollowing lambing ,  alon g  wi th a full fe ed of other r ou ehaee . 
When !arr.bing lat e , good quality p asture will rep lace this re commend at ion and w i ll 
come clos e  t o  me et ing the ewe ' s  daily re quirements . 
6 ,  Keep ewe s  w i th twin larrb s separat e ,  fe edine them the hi�he s t  qual ity alfalfa 
available add at least two p ounds of grain per day fo llow ine lambinp.  
• 
• 
• 
• 
• 
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Lbs . 
Fee d  
Dai ly 
I 
Tab le 2 . RATI ON B ALANCING WO RKSHE£T 
and 
AVE RAGE FEED STUFF CO MP OS I TI ON 
2 3 t 4 5 6 t 7 
\ti lbs Gm 
% Lbs . T ot .  T ot .  Ph os . 
Di g .  Di g .  Di g .  Di g .  Per 
Kind o f  Fee d P r ot . Prot . Nut . Nut . Lb . 
Winter Ran ge 1 . 0 44 . 0  0 . 4  
Alfal:. fa Hay 11. 0 5 1 . 5  1 . 1 
Alf . - C:res ted 
Hay Mi x s . s  5 1 . 0 1 . 0  
Cres t ed Whe at-
gras s Hay 6 . 0  s o . s  o. a 
Oat Hav 4 . 5 48 . 0  0 . 9  
' 
Pra i ri e  H ay 2 . 0  45 . 0  o . s  
C orn o r  
S orghum S i lage 1 . 1 1 8 . 0 0 . 3  
Oat S i l age 1 . 3 17 . 0  0 . 4  
Alf al fa S i lage 2 . 8  14 . 0 0 . 4  
Corn #2 6 . 6 so . o 1 . 2 
Oats 9 . 4  7 0 . 0  1 . 5 
B ar ley 10 . 0  7 7 . 7 1 .  7 
S orghum a. s 7 9 . 0 1 . 3 
S oybe an Oi l 
Mea l  40 . 0  7 8 . S  3 . 0  
Cormnercia l 
Supp lement �·: 
TOTALS xx xx xx 
Minimum .: 
Requi red xx xx xx 
Exce s s e s  xx xx xx 
De fi cien cies xx xx xx 
8 9 t 10 
I Mg. 
I Care . T ot .  Pe r Tot . 
Phos . Lb . Car·o .  
- -
8 . 0 
5 . 0  
3 . 0  
- -
3 . 0  
- -
- -
10 . o 
1 . 0 
- -
- -
- -
- -
xx 
xx 
xx 
xx 
•': Mu lt i p ly c rude p r ot e in by • 7 5  for an appr.oximat i on of t h e  pe rce n t age d ige s t i b l e  
pro t e i n . 
.. 
• 
Feed and Production Costs of the Ewe 
Proper feeding and management of ewes is essen­
tial to profitable sheep production. Careful attention 
to the nutritive requirements of the ewes throughout 
the year will often mean the difference between pro.fit 
and loss. 
NUTRITIVE NEEDS OF SHEEP 
Protein and Energy 
Ewes have both a high total nutrient and high 
protein requirement during the latter 5 or 6 weeks 
of pregnancy and when suckl ing lambs. Wool is a 
protein product ; therefore, ewes need feeds contain­
ing an adequate supply of this nutrient. 
Sheep having access to green grass or a reasonable 
quantity of legume hay will general ly show no de­
ficiency in either the amount or quality of protein 
and energy needs. 
Feeding Urea to Ewes 
Ruminant animals such as sheep are capable of 
utilizing some simple compounds which contain ni­
trogen to meet their requirement for protein. The 
chief one used is urea. 
Urea should not be considered something neces­
sary to have in a ration. Rather it is one source of an 
essential nutrient-protein. 
The level of urea in protein supplements to be used 
as the only supplement to low-protein roughage or 
winter range should be l imited to one-third of the pro­
tein supplement. This would be about 5 . 1% urea 
( 13.3% protein equivalent) in a 40% protein supple­
ment. (F.S. 92, Feeding Urea to Cattle and Sheep, 
By Laverne J. Kortan, Extension live tock specialist and 
Ddwyn Dearborn, assi tant E x tension l ivestock specialist 
A wel l  p la n ned feed i n g  prog ra m is a big step to­
ward i ns u r i n g  that yo u r  s heep herd rem a i ns hea lthy 
a nd prod uctive-two b i g  factors i n  determ i n i n g  yo u r  
profit or  l oss. 
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will provide further information regarding ·feeding 
of urea) .  
Minera l  (calcium, phosphorus, a n d  salt) 
Free choice feeding of mineral supplements ap­
pears to suit the needs of sheep in most areas of 
South Dakota. 
Providing stabil ized iodine salt free choice or in 
mineral mixtures will take care of the requirements 
for sodium, chlorine, and iodine. 
The amount of calcium and phosphorus in min­
eral supplements should vary with the type of ration 
being consumed. A 40% di-calcium phosphate or 
bone meal 60�fo trace mineral salt mixture will meet 
the requirements. Additional salt in block form may 
be advisable because animals would not need to eat 
the mineral mixtures merely to satisfy their appetite 
for salt. 
Table 1 .  Average Salt Requirements for Sheep 
B reed i n g  Sheep (ra nge) ----------· __ _ _____ 1 l b . /h d . / m o. 
Breed i n g  Sheep (fa rm fl ock) ________________ ______ .9 l b . / h d . / mo. 
Vita min Needs 
Vitamin A is probably the only vitamin that may 
be deficient in any normal sheep feeding program. 
The fact that sheep are generally outdoors and ex­
posed to the sunl ight much of the time, protects them 
from any deficiency of vitamin D. The B vitamins as 
well as vitamins K and C appear to be synthesized in 
sufficient amounts in the rumen of the sheep ; it is 
therefore not essential to add these to the ration . 
When vitamin A deficiency symptoms appear, it 
is recommended that dehydrated or high quality 
green alfalfa hay or stabilized vitamin A product be 
added to the ration. 
Feeds normally consumed by sheep, especial ly 
well-cured hays and green pastures, contain ample 
quantities of vitamin E. If there is reason to believe 
w 
co 
that vitamin E is short an addition of a vitamin E 
supplement, such as wheat germ oil, may be desirable. 
Water Needs 
Water consumption of sheep varies with the cli­
mate and type of feed. Sheep consume more water in 
summer than winter and more when on dry feeds 
than when eating pasture grass or other succulent 
feeds. Sheep will go for weeks without water when 
foraging on grasses of high moisture content. How­
ever, under normal production, a plentiful supply of 
water should be provided daily and ice should be 
kept out of troughs in winter. 
Table 2. Average Daily Water Requirements for Sheep 
Breed i n g  ewes before l a m b i n g . ______________ _4 qts. / h d . /day 
Breed i n g  ewes after la m bi n g  ____________________ 6 q ts . / hd ./day 
Antibiotics for Ewes 
At the present time it appears there is little value 
in adding antibiotics to the rations of mature ewes. 
The basis for a good ration for the ewes is ade­
quate pasture and top quality legume hay. 
PASTURE NEEDS 
Sheep are the only farm animals that will produce 
a top quality market product from pasture. Sheep 
are natural foragers and excel all other animals in 
ability to utilize pasture plants. If sheep are to be 
produced on the farm then you must work out your 
own pasture program to fit your individual situation. 
Your lambing date, type of lambs produced, pasture 
available, and other livestock on the farm are a few 
of the factors that will help determine your best pro­
gram. To provide satisfactory grazing through-out 
the season, most growers use rotation and temporary 
or emergency pasture in addition to th�.ir permanent 
pasture. 
Proper rotation of pasture will provide 20°/o more 
grazing days during the summer pasture season. 
Rules to follow under a carefully planned rotation 
system are : 
1 .  Use at least three permanent pastures in the 
rotation. Along with the three permanent pastures it is 
good management to provide a summer temporary 
pasture. 
2. Use only one pasture at a time and start graz­
ing when grass is 5 to 7 inches high. 
3. Rotate sheep every 2 weeks or sooner if grass 
coverage is down to 4 inches. 
4. Allow at least 3 inches of growth to remain at 
end of grazing season. This will help preserve stand, 
conserve moisture, and aid in parasite control . 
Follow these rules in order to obtain maximum 
sustained sheep production from native range. 
1. Utilize no more than 45% of the annual forage 
production during the summer grazing period. 
2. Develop water sources, fence, and distribute 
salt, mineral, and shades to get even utilization of the 
entire pasture. 
3. If possible, rotate grazing so you graze each 
pasture during a different season in different years. 
4. If possible, provide a.n early spring tame pas­
ture so that native range will not be grazed early in 
the spring when range plants are in the most critical 
stage of growth. At this time, they can be damaged 
excessively by grazing. 
5. Allow each native pasture to rest 1 year out of 
every 4 to 6. 
6. Carry over a plentiful supply of hay and cull 
heavily so that your range may be maintained in good 
condition during periods of drought. 
The grazing rate during a normal summer and 
for a particular pasture is used only as a guide. The 
actual rate will depend upon rainfall received, the 
kind of pasture mix, and the type of fertility of soil 
found in the pasture area. 
PREPARATION OF FEEDS FOR EWES 
Grinding or Rolling Grains 
Of all the farm animals, sheep are best able to do 
their own grinding, and with few exceptions they 
should be fed whole grain. Exception to the rule is 
when grains are extremely hard or when ewes' teeth 
are poor. 
Chopping or Grinding Roughage 
Whether it will pay to chop, shred, or grind hay 
will depend on the quality of hay, on the manner in 
which it is fed, on the price of the hay, and cost of 
such preparation. If it is processed it will facilitate 
handling, it can be stored in smaller areas, and can be 
fed with less waste. This preparation of roughage 
does not, however, increase the value of the initial 
product. 
Pelleting 
Appraise the value of pelleting against the cost. 
Use as much of your home grown feeds as possible 
for economical operation. Because of the necessity of 
utilizing home grown feeds it does not appear feasi­
ble to feed ewes a pel leted ration. 
Feeding the Ewes 
The ewe needs little care and no special feed from 
the time lambs are weaned until just before breeding 
time. A pasture program similar to that mentioned 
earlier will meet the ewe's needs during this period. 
Flushing the Ewes 
Experimental evidence shows that conditioning 
the ewe just prior to breeding and for 2 or 3 weeks 
afterwards may affect the lamb crop. This can be 
• 
• 
Table 3. Feed Substitution Table for Sheep (Grains, By-Products, Feeds, Roots, and Tubers) 
Feed stuff 
Relative 
feeding value 
(lb. for lb.) 
compared with 
No. 2 com with 
a value of 1 00  
Corn, No. 2_______________________________________ 1 00 
Barley --------- ----------------- ----------- ----- - - 88- 1 00 
Beet pulp, molasses, dried -- ---- - - - ----- 95 
Beet pulp, wet ------------- - · ------------------- 25 
Molasses, beet ---------------------- ------------ 80-90 
Oats ---------------- - - --- - --- --------- __ ---------------- 75- 1 00 
Roots ( stock beets) _____ --·------------------ 25-35 
Rye -----------------------------------· _________________ 83-87 
Alfalfa si lage ---- - - ------------- ----------------- 30-50 
Beet tops, fresh____________________________ 1 6-25 
Beet tops, wet_______________________________ 70 
Beet top silage, sugar ________ _ _________ 1 7-25 
Bromegrass hay -------------------------------- 75 
Clover hay, red and crimson __________ 90- 1 00 
Corn fodder ---------------------· ---------------- 75 
Corn si lage ----------------------- ---- ------------ 30-50 
Grass-legume mixed hay ------- --------- 80-90 
Grass-legume si lage - - - - - - - - - - - ------------- 30-45 
Oat hay --------------------------------------------- 75 
Prairie hay ---------------------------- --------- --- 65-70 
Sorghum, grai n  _________ -------------- ______ _ 1 00 
Wheat ___________ ------------------------------------- 90-95 
Wheat bran -------------------- -------------------- 90 
Approximate 
percentage 
of base feed (or 
comparable feed 
or feeds) which 
it can replace 
for best results 
1 00 
1 00 
30 to 50 
30 to 50 
20 
1 0- 1 00 
50 
50- 1 00 
50-85 
30-50 
50 
30-50 
1 00 
1 00 
1 00 
50-85 
1 00 
50-85 
50-85 
1 00 
1 00 
1 0-30 
1 0-30 
Remarks 
It is not necessary to grind corn unless it is being fed to ewes with 
poor teeth or creep feeding lambs under 5 weeks of age. 
I t  does not pay to grind barley for sheep. 
These have a value of .about 80% when used as the only concen­
trate for fattening lambs.  
Used primarily in  lamb feeding. Greatest value may be consid­
ered when used as an appetizer. Considered to be somewhat lax­
ative because it is high in alkal ine salts. 
Need not be ground for sheep-may consider rolling when used 
for starting lambs on creep ration. Lowest value when used as 
only grain for fattening lambs. Highest value when starting 
young lambs on feed, and for breeding animals. 
Some feel that high levels of roots over long periods of time may 
cause urinary calculi. Exercise caution when feeding to rams 
and wethers. 
Rye appears to be more palatable to sheep than to other classes of 
animals. It is not necessary to grind. 
When alfalfa silage replaces corn silage, more energy feed must 
be provided but less protein, unless grain is used as a preservative. 
In beet producing areas fresh beet tops are pastured off by sheep 
and cattle. 
Provide dry forage when feeding beet top silage ; add 2 ounces of 
l imestone to each 1 00 lbs. silage. 
Should be cut at early stages. 
Util ization improved, if chopped. 
If corn silage is only forage fed, this ration should be balanced by 
adding 1 / 1 0  to � pound high protein supplement per day. Pref­
erence is expressed for the limited use of silage and addition 
of hay. 
Val ue depends on percentage of alfalfa grains, hay, and stage of 
maturity at time of cutting. 
Most feeders prefer to l imit the silage and use some hay. 
Similar feeding value found in all varieties. It is not necessary to 
grind grain sorghum for sheep. 
Not necessary to grind. May cause founder. 
Bran is valuable for young animals, for breeding an imals, and 
for starting animals on feed. 
• Roots a nd tubers arc of lower value than grain feed , due to th eir higher moi ture cont�nt . 
Table 4� Feed Substitutions for Sheep. 
Protein supplements (compared Relative 
with soybean meal with a value feeding value 
of 100) (lb. for lb.) 
Soybean oil meal ( 44% ) ----------- 1 00 
Linseed oil meal (33%) ---- -------- 1 00 
Cottonseed oil meal ( 43%) ___________ 1 00 
Soybeans ------------------------------------- 95-1 00 
Dry forages and silages (com­
pared with alfalfa hay with a 
feeding value of 100) 
Alfalfa hay, all  analyses -----------------
Reed canary grass ----------------------
Sorghum fodder -------------------------
Sorghum silage (grain )• ----------------
Sorghum silage ( forage)•  ___ ________ _ 
Sudan grass hay ------------··----- ---------
Sweet clover hay -----------------------
1 00 
70 
70 
30-50 
25-35 
50-75 
1 00 
Approximate 
percentage 
of base feed (or 
comparable feed 
or feeds) which 
it can replace 
for best results 
1 00 
1 00 
1 00 
1 00 
100 
1 00 
1 00 
50-85 
50-80 
1 00 
1 00 
done by turning ewes on a fresh, luxuriant pasture 
2 or 3 weeks before breeding time. For example if 
ewes are on the normal dry pasture, turn them on 
Sudan or lush pasture that has not been recently 
used. If ewes are on dry pasture feed them Yz pound 
grain (oats, corn, grain, sorghum) 2 weeks before and 
2 weeks after the breeding season starts. 
Feeding the Pregnant Ewes 
After ewes are bred, they should have access to 
pasture as long as these are available. Pasture at this 
time of the year may include permanent, temporary, 
stubble fields, or corn stalks. When sufficient pasture 
is no longer available, supplemental feeds must be 
provided. The most satisfactory forage in South Da­
kota is a good quality alfalfa hay. When it is necessary 
to feed native hays make every effort to cut it in an 
early stage of maturity (See South Dakota Agricul­
tural Experiment Station Bulletin 457, Early-Medium 
and Late Cut Prairie Hay ) and to have it proper! y 
cured. When feeding grass hay it is generally neces­
sary to provide some source of a protein supplement. 
As was previously mentioned, the value of alfalfa 
hay from the standpoint of protein quality, minerals, 
vitamins, and the fact that grass hays are not recog­
nized as being completely balanced in nutrient re­
quirements, means that you must make every effort 
to supply one-third of the ration of good quality al­
falfa hay. 
A month to 6 weeks before lambing time, ewes 
should generally receive a concentrate allowance of 
Yz to X pound of grain daily. At this time the fetus 
is developing rapidly and demands being made on 
Remarks 
Not necessary to grind soybeans for sheep. 
Most feeders prefer to limit the silage and use some hay. 
Approximately equal to grain sorghum silage on a per acre basis. 
First year clover hay most desirable. May cause sweet clover 
disease. 
the ewe are heavy. Ewes should gain 25 to 35 pounds 
in weight from breeding to lambing. 
Feeding at lambing Time 
Immediate! y after lambing each ewe should be 
placed in an individual "holding" or "lambing" pen. 
At this time reduce the grain allowance. After the 
reduction it might consist of equal pai"ts of oats and 
good quality bran and a free choice roughage. About 
one week after lambing ewes can be placed back on 
full feed. Provide moderate amounts of water to the 
ewe soon after lambing. 
Feeding the lactating Ewe 
Milk production can be greatly stimulated through 
proper selection of feeds. The average ewe produced 
in South Dakota will yield from 1 to 4 quarts of 
milk per day and will maintain adequate milk pro­
duction if properly fed for 2Yz to 3 months. During 
the lactation period the ewe is not only feeding her 
lambs, but is also growing wool and, if young, will 
be making some growth herself. You can expect the 
ewe to lose weight during the suckling period. The 
basis for determining the kind and amount of ration 
during lactation will depend upon whether ewes are 
producing twins or a single, the size and condition of 
ewe, and time of year lambs are born. Ewes produc­
ing early lambs prior to the time pasture can be used 
will generally require Yz to 1 pound of grain daily 
along with 4 to 6 pounds of alfalfa hay or equivalent. 
Ewes lambing after adequate pasture is available will 
generally require no grain. 
EWE FEEDING GUIDE 
During fal l  and early winter and before snow fall, 
use a good pasture, corn stalks and grain stubble. 
Feed alfalfa hay (2 pounds) if needed to furnish re­
quired protein. Provide minerals and water free 
choice. The following rations in table 5 may be used 
for winter feeding. 
FEED REQUIREMENTS 
Ewes will require more grain in an early lambing 
program but more pasture if lambs come late in the 
season. Grain and supplement for late lambs may be 
nearly similar to that needed for lambs in an early 
lambing program. 
Table 5. Winter Feeding Rations for Ewes 
Type of ration 
1 .  Alfalfa hay 
2 .  Alfalfa-brome 
mixed hay 
3. Alfalfa hay 
grass hay 
4.  Grass hay 
Protein 
First % of Last Y4 of 
Gestation Gestation Lactation 
(lbs. per day) (lbs. per day) (lbs. per day) 
4-5 Add Yi to 1 Add * to l Yz  
p o u n d grain pound grain 
4-5 daily to any of daily. 
2 the rations in During lacta-
3 column 1 tion it is sug-
4-5 gested that a 
supplement• .25-.40 
ration contain­
ing at least 2 
p o u n d s  o f  
green leafy al­
falfa be used. 
5 .  Corn or sorghumt 
silage 8-1 0  
Protein 
supplement• 
6. Corn or sorghum 
silage 
Alfalfa or mixed 
alfalfa-grass hay 
(good quali ty )  
7.  Corn o r  sorghum 
silage 
Grass hay 
Protein 
supplement• 
8 .  Alfalfa hay 
Corn or sorghum 
fodder ( bundle 
.35-.50 
4-6 
2-2 Yz 
3-4 
2-2 Yz 
.25-.50 
2-2 Yz 
or ground) 2-3 
9 .  Winter grazing plentiful 
( native pasture) supply 
Protein 
supplement• 
10 .  Winter grazing 
( native pasture) 
Alfalfa hay 
•soybean oil meal 4 4 % .  
.25-.4 
plentiful 
supply 
1-2 
tWhole corn, grain sorghum, oats and/or barley are used. 
Table 7. Estimated Cost and Returns Per Ewe Per Year, Item­
ized Costs Per Ewe and Lamb (Early Lambs, Born in 
December, January, and February) 
Grain 
30 days prior to lambing .50 lb./day ___ = 15 lbs. 
50 days after lambing 1 .00 lb./day ______ = 50 lbs. 
Creep feed for lambs 
(birth till market) ---------------------------- = 1 50 lbs. 
Total ______________________________________ _2 1 5  lbs. at $.02 = $4.03 
Hay 
50 day feed in corn stalk and stubble 
Ewes, 140 days on hay feeding 
@ 6 lbs. per day ____ __________ _ = 840 x .$.006 = $5.04 
Lambs, 1 00 days on hay feeding 
@ 1 lb. per day _______________________ = 1 00 x .006 = .60 
Total ----------------------------------------------------------- = $5 .64 
Pasture 
5 months-.02 per ewe per day-
60c/head /month x 5 months. _____________________________________ = $3.00 
Miscellaneous 
Salt-Minerals ------------ ----------------------------------- = $ .80 
Breeding charge -------------------------------------------- = .50 
Veterinary and drugs ------------------------------------- = .60 
T.axes and insurance on l ivestock 
and equipment investment -------------------------- = .45 
Depreciation and repairs on equipment 
$3.00 x 1 0%---------------------------------- ---- - = .30 
Shearing ----------------------- ---------------------------- = .50 
Annual ewe depreciation -------------------------------- = 3.00 
Ewe death loss ---------------------------------------------- = .50 
Total ----------------------------------------------------- = $6.65 
Total cost -- ------------------------------------ --- = $19 .59 
Income 
1 40% lamb crop ( 140 lb. lambs @ .20/lb. ) -- = $28.00 
9 lbs. wool x 50c -------------------------------------- = 4 .50 
Total estimated returns ---------------------------------------- = $32.50 
Total cost -------------------------------------- ----------------- = 19 .59 
Estimated returns over cost per ewe __________________ = $12.91 
Returns per animal unit 
Estimated returns. over cost per ewe shown in table. ___ = $ 1 2.91 
1 animal unit sheep = 5  ewes and Lambs x $ 1 2 .91  _ _ _ _ _ _  = $64.55 
Table 6. Feed Requirements per Year 
Type of stock Hay 
1 ewe and lamb/year__ ___ ______________ 900 lbs. 
1 00 ewes/year producing early 
lambs (grain per ewe 90 lbs., 
grain per lamb 1 50 lbs., Protein 
supplement/lamb 14 lbs . ) -------- 30-40 ton 
1 00 ewes/year producing late 
lambs, (grain per ewe, 40 lbs., 
grain  per lamb, weaning to mar­
ket 140 lbs., Protein supple-
ment . 1 0  lbs./head/day ) ------------ 25-35 ton 
Feed grain 
80- 1 00 lbs. 
500-600 bu. 
300-400 bu. 
Protein Pasture 
2 1  lbs. 6 months pasture, corn stalks, and stubble 
2,000 lbs. 30 (Pasture tons)  hay equivalent 
1 ,600 lbs. 40-50 ( Pasture tons) hay equivalent 
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Management Practi ces for Increas ing Lamb Rr1.is ing Pot ential of Sheep 
L .  J .  Kortan1 
Ram Management Practi ces for Increased Lamb Jumb ers 
-S election of purebred ram .- The ram . in fluences th e characterist ics of everv lamb 
he s ires , h ence :-he shou1ct b e  a good one . rh�· �ost ra.pid and cheapest' improvement 
in a flock c an come via care ful s e lect ion of the ram . 
S elect for :  " '  
( 1 ) 
( 2 )  
( 3 )  
( 4 ) 
-c 5 )  
( 6 ) 
( 7 )  
( 8 )  
Superior meat type characteri s t ics . 
Breeding performance o f  his  dam . 
Ram Qual ities . 
Wei ght for age . 
Early fin ishing · qualit i es . 
I f poss ible give preference to rams from a performance t es te d  flock ( 1 00 
pounds or more o f  adj us t ed weight at 1 20 days o f  age . )  
Body con f9rmat. i on , s cale , s ub stanc e , and con s t itut ion • 
Fleece shquld be  dens e ,  uni form in length and diameter . 
Daughters o f  rams that are born tw ins , everythin g  e l s e  be ine equal , are more 
lik e ly to be proli fi c .  Ewes s ired by rams that we re born early in the season are 
usually better ewes than those s ired by rams that were lamb ed late . 
Pri ce - A ram is more than half th e flock b ecaus e his genetic contribut ion · is 
t o  the performanc e  of all lamb s  born and not j us t  to one or two as in the case of a 
part icular ewe . 
The chances o f  purchas ing an out st anding ram for a low price  s eems mos t unlik ely ,  
J ust how much you can a f�ord to pay for a ram i s  not easy to determine but pay the 
price to get a good one . A formula or practice  . .  followed by many s ucce s sful produc ers 
is to be willing to pay 3 ·  or 4 t imes the value of a good; ·market lamb for a ram for 
commerci al lamb production . 
T ime o f  S election - It  i s  advisable always to s elect rams we ll in advance of thE 
breedi ng s eas on . The early buyer has a much larger select i on to choose from and has 
ample t ime to shear the ram . ( S i x  t o  e i ght weeks prior to use and again at breeding 
t ime . ) 
Sh earing ram - � ffect s o f  exp os ing rams to 90° F .  temperat ure for one wee� 
Kentucky Experiment St at ion . 
lE xt ens ion Livestock Specialist - Swi ne and Sheep· 
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five Weeks Lat e r  
Rectal t e mpera ture Sperm Abn orma lity 
on las t
. 
day Mot i l itv 
O f  % (', ··1 
Controls ( unheated ) 10 2 . 2  8 5  10 . 0  
Shea!'ed ( heated ) 1 0 2 . 4 80 B . l  
Unsheared ( heat e d )  10 5 . 0  10 71 . 0  
Mark ing Harnes s - Either a mark ing h arnes s o r  other device sh ould be us ed on 
the ram with color changed every 17 days to mak e s ure he is set t l ing the ewe s . 
Most grow ers k eep rams with ewes from 6 weeks to 2 months or longer . D o  not a llow 
ram to run with ewes e xcept duri ng breeding s eason . 
Number o f  Mat i ng - A ram one year or older sho uld b e  ab le to t ake care o f  3 5  
t o  50 ewes . -Y-t i s  genera l ly more s at i s fact o ry t o  k eep ram penned duri ng day ,' feed 
him hay or grain , and t urn him w i th ewes a t  n i ght . I f  seve ral groups o f  rams are 
us ed , alt ernat e e ach group of rams every 24 hours . 
A safety fact or is . · us ual ly provided by us ing more rams than are abs o lut ely­
e s s en t i a l  in serving all the ewes . 
Edgar ( 196 1 , I Jew Z e alan d )  p lac ed i ndividual rams with flocks o f  30 0 ewes each . 
O f  40 rams so t e s t ed only three s et tle d less ' . than 100 ewes ' in the · first " l8 ' days . 
One ram s e tt led 250  and th e average was 160 per ram . 
A s  we learn to check fert i l ity o f  rams we probably can increase numb ers of 
ewes per ram . 
How t o  "Hand Breed" - I f  han d  bred , one ram can s erve as many as 10 0  ewes . 
T i e a p i ece o f  he avy cloth , an " apron , "  to cover the belly o f  a " teas e r" ram . 
Color h i s  che st . T urn thi s t ea s er with ewe flock during day . He will paint ew es 
in heat . P lace on ly painted ewes with real · breeder at n i ght . 
T ri m  F eet - Feet are import ant to a ram . T ri m  whe n n ecessary and help correct 
lamene5Si f  pos s ible . A.voi d  all pos s ib i l it i es of a ram going lame . 
• 
• 
. ' •  
r 
Feed for Ram - Ten days befo re breeding , feed 3/4 to l 1/ 2 pounds o f  corn-
oat mi xt ure-and 1/10 pound prot e i n  s upplement per day . A llow to run on grass � 
where the re i s  plenty o f  shade and wat er . 
• 
• 
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Ewe Management Pract i ces for I ncreas ed Ldmh J umbers 
Flush in g the ewe - be fore breeding season w il l  st imulat e an increas ed ov ulat ion 
rat e unde r  some-conditions . 
Hulet ( D ubois Laboratory , 19 6 2 )  and Wallace ( New Z ealand ) .  In  bot h cas es in­
creased number of twins were born from ewes that received addit ion al feed j ust prior 
to breeding . Cal i forni a work . When b red on dry range about 20% of ewes gave birth 
to twin s while thos e fed on green feed produc�d at least 50% tw ins . O ther tests 
show that 15  t o  2 0  more lambs may b e  had per 100 ewes i f  ewes are flushed . 
� � flush - Ewes sho uld be  fairly thin and gaining in we ight . Feed 1/2 to 
l pound o f  g�ain per ewe dai ly whi le flushing for 2 weeks before breeding . C ont inue 
whi le ewes are b eing bred . Oats is  a suitab le grain for flushing . The gra in may be 
fed in addi t ion to sudden fresh green graz ing . Or i t  may be fed alone whi le sheep 
are s t i ll on dry roughage . Fresh green grazing alone make s  good flushing feed and 
in s everal report s results are generally as �ood or b etter than when us ing  other 
feeding programs . 
The general consen s us s eems to be  that flush ing : 
( 1 )  I f  properly accompli sh ed , w i ll res ult in a noti ceab le inc reas e in the 
proport i on of twin b irth . 
( 2 ) May not be  advantageous wh en applied to eithe r  very young or very old 
ewe s , or to poor mi lking ewes . 
( 3 ) I s  not lik ely to res ult in the desired respon s e  when ap�lied to ewe s al­
ready in  fat con dit ion . 
( 4 ) May re sult in an increase in  the numb er of non-pregnant ewes in t he flock . 
( 5 )  May res ult in an increase in the i nc i denc e  of lamb ing oarlys is unles s pro­
per feeding precaut ions for ewes in advpn ced pregnancy are taken . 
( 6 ) May prolon g the lambing season . 
( 7 )  I s  not cons i stent under all condit ions or w it h  all b reeds . 
Age t o  breed ewe - Before they are a year old or at around 1 8 months . I n  favo r­
ab le environment ewe-iambs may b e  bred b e fore they are a year of age . 
Scot land st udies ( 196 2 )  indic ate that by breeding ewe lambs an d culling all 
whi ch do not conceive as lambs ,  the ewes o f  low fert i l i ty can b e  eliminated . �Jew 
Zealand study by Wallace ( 19 5 8 )  on s elect ing for twins found that lambs reared as 
twins were more l ik ely to be dry as two-year-old ewes . I f  tw in ewe-lambs are to 
be saved for replacement ewes , they merit spec i al feeding where growing out replace­
ment ewes i s  a prob lem . 
Age of � - Within a breed or type , a flock of ewes will us ually increas e 
the i r  lambing percent ages rat her steadily from their firs t lamb ing through the 
fourth or fifth . A fter the fi fth or s i xth lamb ing th e rate of twinnine may start 
to de� line . 
T emperature - Expos in g  ewes  to h i gh amb i ent t emperature ( 90° F )  before breedi ng 
res ults in a lower fert i l i zat i on rate and increased early embryonic death . Several 
studie s  have been carrie d  out to determine which period o f  h i gh temperat ures are 
most detrimental to the developing sheep embryo . 
I •  - 4 -
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C ri t i cal p eri od for early embryo mort ality in ewes e xpos ed to h i gh t emperatures . 
D utt ( Kentucky � Exp eri ment S tation ) . 
The e ffe ct on embryo mort al i ty in ewes e xpos ed t o  h i gh amb i ent t emperat ure 
( 90° F . ) at t i me of b reeding ( 0-day ) and on 1 ,  3 ,  and 5 days was det ermined in two 
e xperi ments . Fert i l ity rate ( 6 9 . 2 s )  i n  ewes e xposed to a h igh amb ient t emperature 
at t ime of breedi ng was non - s i gn i fi cantly lower than it was in control ewes . 
Exposure to heat res ult s in an i ncreas e in morphologi c al ly abnormal ova . Only 
3 . 7% o f  ova from c ontrol ewes , e xamined 3 days after b re eding , were clas s i fi e d  as 
morpholog i ca lly abnormal . . I n  the 0 - day ewes 46 . 2% and in the 1- day ewes 30 . 8g6 o f  
t he ova were clas s i fi ed abnorma l . 
Embryo los s , e st imated as the perc ent o f  fert i li zed ova that fai led to survive , 
was s i gn ifi cantly h i gher in all t reated group s and ranged from 6 1 . 5% to 100% . Em­
bryo los s for the comb ined 0- and 1 - day groups was s i gn i fi can t ly higher than in the 
3- and the 5 - day ewes . The sheep zygot e is most s ens i t i ve to the harmful e ffect o f  
h i gh amb ient t empe rature during the init ial s tage o f  cleavage whi le in t h e  oviduct . 
E i ghty- five percent o f  the c ontrol ewes lambed , compared with 10% o f  t h e  ewes 
in th e 0- an d the 1-day group s . Thirty- fiVE p ercent of t he ewes in the 3- day group 
lambed , and 40% in the 5 -day group lamb ed . 
Othe r data from th i s  s ame s t at ion indi cates that s ummer t e mperat ures are part ly. 
respons ible for poor con�eption rat e o f  ewe s b red to Southdown rams early in the 
bre edin g  s eason . Th i s  s ame data also pointed out the pos s ib i l i ty of improvi ng con­
cepti on rate early i n  t he b reeding s eason by keeping rams at lower en viron ment al 
t emperatures duri ng t h e  s umme r months . Reproduc t ion in the yearl i ng ewe as a ffect ed 
by breed . ( Foot & Pope , W i s cons in ) .  
Those ani mals that were bet t er grown out as indicat e d  bv greater body we ight 
shed the great er numb er of ova in each of three years . 
N ut ri t ion - rJormal reproduc t ion i s  deoendent on a h ighly comp lex and very 
de licate balan ce on many phy s i o log i cal p rocesses of the ewe . Prope r nutrit ion i s  
e s s e nt i a l  for all o f  t h es e proce s s es a n d  th ere fore c an be assoc iated w i t h  n o t  only 
po s s ib i lity o f  pre gnancy occ urring , b ut als o  verv l ike ly with a po s s ible e ffect on 
mult iple b i rths . 
Early lamb ing ewes - Some s t udies have shown that th e firs t half o f  th e ewe 
flock w i l l  drop a h i gh er p ercent age o f  tw ins t han the half of the flock that lambs 
last . Th i s  obs ervat ion may b e  a direct res ult o f  th e e f fect o f  fl ush ing it s t i l l  
des erves some cons i derat i on and is s t i l l  a not her charact eri s t i c  for wh i ch we can 
s e lect . 
Gen e t i c  background - Some breeds , Merin o , as an e xample , are note d for the i r  
inab i l i ty regularly t o  pro duce a h igh rate of twins . However , on e can fi nd i ndivid­
ual ewe s  that ne ver mi s s  twins . Sele ct ing rep lacement an i mals of multiple b i rth 
can b e  ut i l i z ed in an att empt to increas e twinn i ng . ( Heri t ab i lity est i mat es within � 
a flock 10% - 1 5% . ) 1 
• 
• 
• 
- 5 -
At b i rth - Th i s  is a cri t i cal t i me in the l i fe o f  a l i tt le lamb . I f  he nee ds 
h e lp to breath e , pro vide art i fi cial respirat ion at thi s  time . An apparat us ( tube , 
paper s ack , plas t i c  bag , etc . ) can be  used whi ch will fit over the lamb ' s  mouth and 
nose . Breathing in and out of the apparatus by mo uth wi ll provide needed respirat ion . 
See that tne . membranes and s c um is taken away from the mo uth and nose and , during 
cold weather , make sure ' that he i s  dried off and heat is provided , i f  nec e s s ary , It 
is i m� ortant that this little fellow rec eives some milk the first few hours of h i s  
life in order t o  gi ve hi m the prope r start . I f  too long a t ime lapses be fore nouri sh ­
ment is gi ven , the pos s ibility of s urvival is great ly decreased . A lamb that i s  
complete ly chi lled so9n after b irth has litt le chan c e  o f  s urvival . Consequent ly , it  
i s  i mportant th at a system o f  heat ing ,  brooder , or s ome protect ion be provide d . A 
simple brooder with a heat lamp up on the top will generally provide suffic ient heat . 
When lambs are born on the range under favorab le c l i mat ic · condit ions , supplemental 
protection must b� provided . Th e mos t  i mportant management pract ice for the produc e r  
to follow is to  b e  avai lab le during lamb ing and give cons iderable att ent ion to th e 
lamb s for th� . !�?st week or ten days fol lowing b i rth . 
( Montan a  Data ) When do lamb los s e s  occur and what is the reason for thi s loss?  
Lamb los ses at  Montana E xp eriment Stat ion range flock - 2 3 . 5� di ed b etween birth an d 
weaning ( 719 1 lambs used ) .  O f this group 7 2 . 1% were placed in fi ve categori e s . 
Pneumonia , 16% ; st arvat ion , 1 3 . 8% ;  no vi s ib le les i on , 1 5 . 8% ;  stillb i rths , 14 . 3% ;  and 
dys ent ery , 11 . 8% .  Fi fty s i x  percent o f  lambs died with i n  three days of l i fe an d 
7 3% within first five days . To s um up th e story on lamb los ses , the producer sho uld 
pay real clos e attention during the first fi ve days of the lamb ' s  li fe and if he 
gets the lamb past this period his  chan ces for wean ing this lamb are quite good . 
( Ohio D ata ) The infant mortality in a total lamb crop of 4 9 1  was 18 . 5% of all  
fetus es b orn . The rate among p urebred lambs was 19 . 0 6 %  and among cros sbred l ambs was 
17 . 8% .  A utopsy of all l ambs dying from b i rth to wean ing , including aborted and st ill­
born , revealed that 2 4 . 47% were s t i l lborn , 30 . 48% di e d  from con s t itutional weakness 
and s tarvat i on ; 1 8 . 0 8% died from pneumon ia ; 7 . 45% from phys i cal inj ury and 5 . 30% from 
in fec tion ( naval and i nt es t inal ) .  Minor cause s  lead ing t o  death included anoma ly , 
2 . 12% ; drown ing , 1 . 06 % ; orphan ed , 1 . 0 6% ; and 6 . 36 %  from undetermined caus e . F i fty­
five percent of the total mortality occurred at b i rth an d during the first three davs . 
A total of 70 percent occurred at b irth and during the first ten days thereafter . 
Hormones - The us e of  horrnone a to increas e multiple birt h  is s t i l l  in e xperimen­
tal stage . 
Product ion o f  twins - The importance of twi ns and triplets in pro fit able flock 
operat ion has been characteri s t i c  of hi gh income earning flocks . 
One set of  data involving two b reeds o f  sheep shows that a fter deduct ing infant 
mortal ity , the group of ewe s  of each breed whi ch gave b i rth to s i ngle lambs reared 
8 3 . 5 an d 8 6 . 3  percent lamb c rop to wean ing at 90 days . The ewes that gave b i rth to 
twin pai rs or t riplets in each breed reared 16 3 and 17 2 percent lamb crop . The twi n  
bearing groups in e ach cas e were approximat e ly doub le the n umb er ra ised b y  the ewes 
giving b i rth to si ngle lamb s . The i nfluence of this mult iple bi rth factor number­
wise in flock e conomic s  is plain • 
- � -
• 
Farm and ran ch flock G:OS t and income e s t i mates a re given in the fo llowi ng chart s . 
Chart 1 1  shows e s t i mat ed increase i n  i ncome w i t h  each increas e o f  10% lamb crop over 
100% . 
Chart 1 :  
Chart 2 :  
C hart 3 :  
Chart 4 :  
Product i on Costs and Ret urn s from Ran ge per 100 Ewes 
Feed 
Hay and s i lage 
P ast ure ( owne d )  
Pas ture ( rented ) 
Gra in an d concent rat es 
Labor 
Vet and drup;s 
59 5 .  
1 30 . 
70 . 
1 8 4 . 
Other Cost s 
T axes and I n s uranc e  
D ep re c i a t i on a n d  reoa i rs 
Shearine 
Ram purchas e ,  ram sold 
3 50 . 
so . 
6 7 . 
40 . 
47 . 
4 2 . 
1 5 7 5 .  
E xt ra C os t  for Each 
10% Increas e of Lambs 
8 . 0 0 
Returns - 100% Lamb Crop - 2 5  Lamb s  S e lected for Rep lacement s  
( 20%  culled , 5 %  deat h  loss o n  ewes ) 
Lambs 75 x 80 lbs . x 20¢ 
Woo l ( ewes ) 9 5  x 9 lbs . x 5 0 ¢  
( rams ) 3 x 12 lb s . x 5 0 ¢  
C ull ewe s 2 0  x 1 30 lbs . x 5¢ 
R e t urn s Over C s t i mated C o s t  
Gros s returns 
E s t ima t ed cost 
= 
= 
:: 
::: 
$ 1 2 0 0 . 
4 2 8 . 
1 8 . 
1 30 . 
$ 17 76 . 
$ 1 7 76 . 
1 57 5 .  
$ 201 . 
• 
Chang e  in gros s i ncome for 10% change i n  lamb crop saved t o  mark et age . � 
10 x 80 lbs . x 2 0 ¢  = $ 16 0 . 00 - $ 8 . 0 0 ( ext ra gra i n  charge ) = $ 1 5 2 . 00 .  
• 
C hart 5 :  
Chart 6 :  
• 
Chart 7 :  
Hay 
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Farm F lock - South D akot a 
100 ewes to begin s eason 
P Ul'chas e Rep lacemen ts an d Rams as . i eeded 
50 day f�ed in corn s t a lk an d s t ubble 
Ewes 140 days on hay feed ing 
6 0 0  lbs . per day = 8 4 , 00 0  lbs . 1 . 006 = $ 5 04 . 
Lambs 100 days on h ay feeding 
100 lb s . p er day = 10 , 00 0  lb s . j . 00 6  = 60 . 
Rams 140 days on hay fee ding 
P ast ure 
18 lbs . pe r day = 2 5 20 lbs . �� • 006 = 1 5 . 
$ 5 7.9 .  
Ewe s - 5 months 
6 0¢ per head per month $ 30 0 . 
Rams - 5 mon ths 
6 0 ¢  per head per month . 9 .  
$ 309 . 
Grain 
30 days prior to laffi:b in g , . 50 lb . / day / ew e = 1 50 0  J . 0 2 = $ 30 
50 days a ft er lambin g , 1 . 00 lb . / day/ ewe = 5000 J . 02 = 100 
C reep feed for lambs , 110 lb s . to market / lamb = 11000 � . 0 2 = 220 
1 5  days pri or t o  b reed ing . SO to 1 . 0 0 lb . / day/ ram = u s  @ . 0 2 = l 
50 day bre e d i ng season , 1 . 0 0 lb . / day / ram = 3 
� $ 3 5 4  
Chart 8 :  
Ch art 9 :  
Chart 10 : 
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M i sce llaneous E xpense 
Salt - Mi nera ls 1 lb . /h d . /mo . Q . 66 5  = 
Vet an d drugs . 6 0/ewe = 
Taxes and Insurance . 4 5 / ewe = 
D epreci ation and repa i r  on equipment . 30 / ewe = 
Shearing ewes 9 5  x 5 0  = 
She aring rams 3 x 6 0  = 
Ewe depp� c i ation and death los s $ 3 . 5 0 / ewe = 
Ram de pre c i ati on and death los s $ . 50 / �we = 
Expens e S ummary 
$ 80 
60 
4 5 
30 
4 8  
2 
3 5 0  
5 0  
$ 66 5  
100 percent lamb 
crop sold 
Change i n  e xp en s e  for a 10% 
inc reas ed l amb crop 
Hay 5 79 6 . 00 
Pasture 309 
Grain 3 54 30 . 00 
Mi s c e l lan eous 6 6 5 
19 0 7  3 6  .
·
o o  
Change gros s 
i ncome 
2 00 
200 
Chan ge in ret urns w i th 10% lamb crop increase $ 2 00 - 36 = $ 1 6 4  
I n come ( 10 0 %  lamb c rop sold ) 
100 x 1 0 0  lbs . ] 2 0 ¢  = 
9 5  x 9 lb s .  wool x 5 0¢ = 
3 x 1 2  lb s . wool x 5 0 ¢  = 
Total est imated ret urns 
Gross ret urns 
E s t i mated costs 
Returns ove r  cost 
$ 2 000 
428  
18  
$ 2 446 
$ 2 446 
19 0 7  
$ 5 39 
• 
• 
• 
• 
• 
• 
Chart 1 1 : 
Ran ch Ope rat i on 
Farm Flock Operat i on 
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Tot al Operat i ng Cost 
per 100 head 
5 1 5 7 5  
$ 19 0 7 
Tot al Ret urns 
per 100 
$ 17 7 6  
$ 2446 
R eturns per % Increas e in Lamb C rops 
1 10 
Ran ch Operat ion $ 1 5 2  
F a rm . F lock Operat i on $ 16 4  
. 1 2 0  
$ 30 4  
$ 32 8  
1 30 . 140 
$ 4 5 6  $ 6 0 9 
$ 49 2  $ 6 56 
Returns 
Over C ost 
$ 2 0 1  
$ 5 39 
• 
• 
• 
• 
Early South Dakota Lambs 
S HEEP ARE SU ITABLE to the general plan of operation on thousands of South Dakota farms where the 
land is well drained, acreage can supply the pasture 
needed, and farmers want to diversify operations. 
Producing early spring lambs has been one of the 
most profitable enterprises on South Dakota farms. 
Choice spring lambs sold on the late May and early 
June market have never been in over supply. With 
good management and careful attention, a flock of 
ewes bred for early lambs will return an excellent 
profit from low investment with comparatively l ittle 
interference with other farm labor. 
The two crops-lambs and wool-<:an add extra 
dollars to your income and assure more efficient re­
turns on feed and labor. 
The following steps, properly carried out, should 
assure success in early lamb production. 
1. Select Breeding Stock Carefully. 
All permanent improvement is based on selection 
of breeding stock and systematic culling. Experiments 
indicate that large framed ewes (similar to those 
found throughout Western South Dakota) produce 
more lambs and suckle them more satisfactorily than 
small ewes. Weight of ewes as yearlings just before 
first breeding is a fairly accurate indication of the 
birth and weaning weights of lambs they will pro­
duce. The Agricultural Research Service of the U.S. 
Department of Agriculture indicates that heavier 
ewes, regardless of breed or wool type, produce heav­
ier, faster growing lambs than light weight ewes. Re­
cent experiments at Montana and Wyoming stations 
also indicate that the owner of a farm flock of sheep 
might make his greatest profit by running medium or 
fine wool ewes (Rambouillet, Corriedale, Columbia, 
Shropshire, and Targhee) and breeding them to 
Hampshire or Suffolk rams. 
Cheap rams are not usually a bargain . Select rams 
carefully and systematically. A ram that has done well 
By La Verne J. Kort.an, associate Extension l ivestock specialist 
under a performance test program should be consid­
ered. 
Select a thick, deep bodied, well balanced, fast 
growing purebred yearling ram with a lot of natural 
meatiness. He will sire lambs that fatten quick and 
top the late May and June market. 
2. Breed in August, or Early September. 
Flush ewes by turning them on a good lush green 
pasture 2 to 3 weeks before breeding. Turn ram with 
ewes the first of August. 
3. Check Ram's Fertility, Obtain Breeding Dates. 
High temperature during the summer is detri­
mental to high fertility and normal semen production 
of the ram. Shearing rams 6 to 8 weeks in advance of 
breeding and again at breeding time will generally be 
very beneficial. 
High humidity is as detrimental a high temper­
atures. If both occur during the breeding season, turn 
the rams, even though sheared, with the ewes only at 
night. 
Use a marking harness or ochre on the ram with 
color changed every 17 days. This will give you an 
indication of the fertility of the ram. If most of the 
ewes repeat, the ram is probably infertile. Breeding 
dates can also be obtained by use of a marking harness. 
4. Cut Feed Costs With Roughage. 
A sheep's stomach is a manufacturing plant de­
signed to utilize roughage. Corn fields and grain 
stubble during the fall and early winter provide ex­
cellent feed. FoJ low this period by feeding a ration 
of 4 to 6 pounds of good alfalfa hay daily or similar 
amounts of prairie or tame hay. If prairie or tame hay 
is used, a protein supplement (one-tenth to one-fourth 
pound soybean oil meal or similar protein feeds) will 
generally be needed to balance this ration. Corn or sor­
ghum silage (8 to 1 1  pounds daily) may be used but 
will need to be balanced by using alfalfa hay or pro­
tein supplement. Feed one-half to three-fourths pound 
corn or oats daily during last 30 days before lambing 
along with roughage rations that are listed above. 
Always provide a mineral mixture of equal parts 
salt and steamed bonemeal or the equivalent for ewes. 
5. Ewes Require Good Management. 
Pregnant ewes should gain 15  to 30 pounds from 
breeding to lambing. 
Provide for excercise during the winter. 
Properly fed ewes which have adequate exercise 
( Yz  mile daily) seldom have pregnancy disease. 
Provide plenty of clean ice-free water. 
Several weeks before lambing, crotch out ewes 
and remove wool from faces. If adequate shelter is 
available before and during lambing, some producers 
may wish to complete the entire shearing operation 
prior to lambing 
6. Efficiency is the Key. 
Housing for a farm flock need not be expensive. 
A dry, well ventilated shel:...:r open to the south is 
quite adequate for wintering ewes. 
Provide warm, draft-free quarters for early lambs. 
Lambing pens 3 x 4 feet or 4 x 4 feet will generally 
pay for themselves in saved lambs and will prevent 
trouble with disowned lambs. 
Plan your labor program so that you will be avail­
able to help ewes during the lambing period. Heat 
lamps will prevent chilled lambs and must be pro­
vided during severe weather. 
7. Saved Lambs Increase Returns. 
A 140 to ll>O°/o lamb crop generally means very 
favorable returns. Producers must strive to attain or 
surpass 140% iamb crop. 
8. Dock and Castrate Early. 
Dock and castrate lambs at 7 to 10 days. Disinfect 
wounds and check lambs frequently to insure against 
excessive bleeding. 
9. Get Maximum Growth from Birth to Market 
Feed ewes a milk-producing ration until pastures 
are ready for grazing. A pound to a pound and one- � 
half of a mixture of corn, corn and oats, or oats, and • 
one-tenth to one-fourth pound of soybean oil meal is 
an adequate daily ration for ewes fed good legume 
hay. 
Graze ewes and lambs on excellent pasture during 
late May and June. 
Many excellent creep rations can be prepared and 
must be fed for maximum growth. 
10. Shear and Handle the Wool Properly. 
The manner in which the wool clip is "harvested" 
and prepared for market has a direct bearing on the 
price the sheep producer will receive. Do not allow the 
wool to become matted with mud and manure. Be 
sure fleeces are dry before shearing and store wool in 
a dry place. A void second cuts when removing the 
fleece. Shear on a clean floor. Separate black fiber 
fleeces, hurry wool, tags, and sweat locks from the top 
grade wool. Use only paper twine when tying fleece. 
1 1. Peak Market Comes in May and June. 
The 10-year average monthly slaughter lamb 
prices on Chicago market indicate that May and June 
are the two peak market months. Sell all lambs that 
are fat and weigh at least 85 pounds during these 
months. If lambs are receiving abundant milk and � 
feeds, they will usually be fat and heavy enough to F 
hit these peak market months. Early lambs produced 
under excellent management and feeding programs 
should weight 85 to 100 pounds at 4 to 4Yz months. 
12. Control Parasites. 
A year around parasite control program must be 
established. This program will include the use of rec­
ommended drr.nch mixtures (phenothiazine, lead 
arsenate, or copper-nicotine sulphate) for controlling 
internal parasites. Each producer must follow a 
definite systematic program if the flock is to remain 
free from parasites. 
Spray, dust, or dip sheep for lice and ticks. Use any 
one of the following insecticides : lindane, methoxy­
chlor, toxaphene, Co-Ral (Bayer 21/199), dieldrin. 
After shearing and between September 1 and Novem­
ber 1 are recommended times to treat for these ex­
ternal parasites. 
Tag ewes in the summer to prevent maggots. 
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Research in Lamb Fee ding 
Leon F. Bush 
A . S .  M i meo Ser i e s  64 - 2  
I n  the business o f  fe eding we have those who " fee d "  a n d  those who are ' ' f ee de r s ' ' . 
T hosE who are n ' t  " f eede rs" in the se nse o f  k nowing how, an d whe n ,  and wha t , and how 
muc h  to fe ed ,  can no longe r e xpe �:t . . to remain solve nt in the whirlpool o f  mod ern 
agriculture . It is hoped this summary o f  rese arch in lamb fe eding will he lp you 
be come bette r " f ee ders" . 
Lamb fe eding can be divide d  into two categores : 1 )  f eeding the nursing an d 
growing l amb and 2 ) f ee ding the feeder  lamb . 
Any discussion o f  re se arch in fe eding the nursing and growing lamb involves 
management of the ewe and lamb . A cardinal p rincipal in feeding the lamb is to 
k e e p  the lamb growing f rom birth to marke t .  Stoppage in growth is costl y .  Ac cord ­
i ng to Hammond , an English rese arche r ,  lambs which gain rapidly and are pushe d f rom 
b i rth to market produce  the best carcass . Ewe milk produc tion re aches a pe ak about 
4 to 6 we eks a fte r lambing and in 9 to 12 weeks produces very little mi lk so that 
most o f  the lamb ' s  nutritive re quirements must be me t with f e e d  othe r than milk . 
The corre l a tion be twe en milk production and l amb gain 7 we eks post lambing is low . 
Considerab l e  r ese arch has be en conduc ted to study the e f fe ct of early we aning 
on lamb pe r formance . Oklahoma worke rs state that lambs should be 70 days of age 
and a minimum o f  50 pounds in weight be fore we aning. Their e xpe rime ntal work shows 
that lighte r and younge r lambs do not gain as we ll as those r emaining on the ewe . 
Minnesota worke rs state that a se t back may be e xpe c ted i f  lambs are we ane d as ear l y  
a s  6 to 8 weeks of  age , howeve r ,  the s e t  back can b e  mi n i mized i f  lambs are consum­
ing at le ast 3/4 pound o f  c re e p. Based on 28 day gains , I llinois re porte d no se t 
back w�en lambs we re we aned at 6 and 9 weeks o f  age. The 6-we ek-old weane d lambs 
gained 0 . 5  lb . pe r day while the olde r group gained 0 . 58 lb . At the end of the 
tria l daily gain was about the same for both groups . 
Since milk produc tion and ewe re quirement start d e c re asing at about 4 weeks 
afte r lambing , continued grain fe eding of the lac tating ewe until we aning time may 
not be ne cessary to produce rapid lamb gains . Work at South Dak.ota showed that when 
lambs are c re e p  fed fe eding the lac tating ewe a grain ration · more than 60 days 
a f f e c ted only slightly gains made by lambs , howeve r the ewes we·re in Qe tte r  condi-
ti on . 
. .  · . , . 
· . � . . ' � . . • • • t •• 
• "' ·  . 
: . · ' : 
Ewes 
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Da i l y  Feed for Ewe and Lambs for 30-day Peri od 
from 60 - 90 days a ft er Lambing  
Feed 
a l f a l fa  hay , l bs . 
concentrate , lbs . 
Lot l 
7 . 0  
1 . 26 
---·--------------
Lot 2 
6 . 7  
Lambs 
creep , lbs . 
d a i l y  gain  
1 . 52 
• 78 
2 . 0  
. 75 
Hay wa s o f f ered free choi c e  to  the ewes i n  both l ot s . The c reep ration wa s a com­
p l ete ground mi xture  of  35% corn , 14% oat s , 7% wheat bran , 14% soybean oi l mea l , 
and 30% a l fa l fa hay . 
M i nnesota experiments have shown s imi l a r resu l ts . When l ambs were 2 to  3 
week s o l d , ewes and l ambs were put on tr i a l .  Creep fed l ambs from ewes fed gra in  
ga ined 0 . 7 1 l b .  per day  compared to  0 . 65 l b .  for  those  from ewes not  gra i n  _fed . 
Lambs g a i n  0 . 46 lb . per  day when ewes were fed gra i n  but l ambs not creep .fed . 
• 
Research has been conducted wi th d i f ferent system� of  managing l ambs for pro- � 
f i t ab l e  produ ct i on . I l l i no i s  workers reported on s evera l management systems for 
ewes and  l ambs . The ewes and  l ambs were handl ed i n  the fo l l owing manner : 
l )  l ambs weaned a t  e i ther 6 or 9 week s of  age , s e l f - fed on pas ture . 
2 )  l ambs s e l f - fed i n  dry lot , ewes p a s tured at  n i ght returned to l ambs 
during the day . 
3 )  l ambs weaned a s  i n  1 ,  s e l f- fed i n  dry l ot . 
4 ) l ambs and ewes pas tured , l ambs e i ther c reep fed or  no c reep . 
5 ) l ambs on pa stu re wi th ewes for  28 days then weaned and  s el f- fed . 
The s e  conc lu s i ons . �ere made from the s tudy : 
l ) · The system when l ambs do not gra z e  wi th the ewe i s  the mos t  e f fect ive means 
o f  contro l l i ng i n t erna l paras i t e s . 
2 )  When l ambs are  weaned or not p a s tured wi th dams , twi ns  per formed a s  wel l 
or better than s i ngl es . 
3 )  Lambs can  be gra zed wi th thei r dams for the f i rs t  month of  pastu re s ea son 
then weaned and s e l f-fed in dry- l ot with sat i s fa ctory performance . 
I n  1 961 a t  South Dakota , l ambs were weaned at  ages  from 9 to 1 7  week s and fed 
on a l f a l fa  pasture . Ra te  o f  ga in  i n crea s ed wi th age a t  weaning  up to  15  week s . 
Lambs weaned at 1 7  weeks  ga ined s l i ghtl y  s l ower than those  weaned at ei ther 13  or 
1 5  week s .  I n  1 962 l ambs were weaned at  1 3  week s and e i ther s e l f-fed i n  dry- lot  or 
on ? l f a l f a  pa sture  and pa s tured wi thout c reep . These  l ambs were  compared to l ambs • pa s tu red with  dams unti l a weaning age o f  1 7  week s . The ear ly  weaned l ambs s e l f - fed 
• 
• • .. .. ! 
··� ·. , 
• 
• 
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Lamb Ga i n s  and F e ed E f f i c i e n cy 
. 
· !�eatme nt Av . Da i l y Ga i n  F eed/l b .  Ga i n  
• ! r . . : 
. . t. · 1 :  
1 .  g:ra s s ·� c reep  
: · I : i · 
. 4 1 3  
. 287 
. 54 1  
. 5 1 4  
. 554 
2 . 1 8 
2 .  gr� s s , no c re ep 
3 • .
. 
:
. l .e gutne , e re ep 
4 .  · 1��ume , no  c reep  
0 . 98 
5 .  i n  and  out 4 . 62 
6 .  we a ne d  28 days a f te r 
p l a ce d  on pa s tu re , 
dry- l ot fed . 55 1  3 . 1 6* 
* p o s t  we a n i ng on l y  
i n  dry l ot made the mo s t  r ap i d  ga i n s  whi l e  we aned l ambs o n  pa s tu re a l one ga i ne d  t he 
l e a s t . Lambs we aned  a t  1 3  we e k s  and s ·e l f - fe d  on pa s tu re made ga i n s  e q� a l  to  t hose  
pa s tu re d  wi t h  dams . 
Ark a n s a s  reporte d l ambs we aned and fed  i n  d ry l ot ga i ne d  3 t i me s  f a s te r  t han  
l ambs g ive n a c ce s s  to pa s tu re a l ong  wi t h  dams . Lambs we i ghe d f rom 48 to  8 6  l bs . and  
averaged 1 06 days  of  age . The weane d  l ambs g a i ne d  . 45 l b . pe r day compare d  to . 23 l b .  
for  l ambs pa s ture d  wi t h  dams and n o  c reep . Creep fe ed i ng on pa s tu re i n c re a s ed ga ins  
f rom . 23 to . 33 l b .  pe r d ay . Lambs on pa s tu re and c r e ep fed consume d 1 . 1 6  l bs .  of  
c once n tr a t e  pe r pound ga i n  i n  a dd i t i on to  gra s s  and mi l k  wh i l e  l a�bs i n  dry l o t 
consume d 4 . 5  l bs . c on ce n t r a te and 1 . 67 l bs . a l fa l fa hay pe r pound o f  ga i n . 
How p ra c t i c a l  i s  e a r l y  we aning  and d ry - l o t fee d i ng?  The f o l l owi ng i tems s hou l d  
be c on s i de red . 
/ � . 
1 )  
2 )  
3 ) 
4 )  
5 )  
6 )  
7 ) 
8 )  
9 )  
1 0 )  
Vi rtu a l  e l i m i n a t i on o f  l os se s  f rom i nte rn a l  p a r a s i te s .  
No need t o  prov i de a c l e �n h i gh qua l i ty le gume p a s tu re . 
A more uni form group o f  l ambs c a n  be ma rke t ed .  
.. · : 
E a s e  of  hand l i ng and obse rv i ng l ambs pe rmi t e a r l i e r  i dent i f i c a t i on and 
treatme nt of J i c k i ambs . 
Si n ce  ewe s  wi l l  not  be mi l k i n g  t he y  can be fed l es s  feed o r  p l a ce d  on 
pc. s tu re . 
Remov i ng l a�bs f rom pa s tu re wou l d  i n c re a se numbe r o f  ewe s  tha t c ou l d  be 
c a rr i e d  on a g i ve n  a c reage . 
More gra i n  a n d  supp l eme nt ne eded may i n c re a s e  ou t-o f -poc ke t c o s t s . 
There may be udder  damage a s  a re su l t  o f  e a r l y  we a n i n g . 
More l a bor and  e qu i pme nt  requ i re d . 
L e s s  u se o f  pa s tu re s  wi l l  not p rov i de grea t e s t  po s s i b l e  u se o f  thi s f a rm 
produ c t  on  s ome farms • 
When doe s i t  u su a l l y  pay  to  c reep  f e e d? 
1 )  l a rge per c e n t a ge o f  twi n s  
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2 ) l ambs have pote n t i � l  to ga i n  rap i d l y  
3)  e a r l y  l ambs , born be fore the f i rst  o f  March  
4 )  ewes  are old  and thin  
5)  l im ited  amount o f  pa s ture 
Good cre ep management  a l so pays . Se l f - feeders shou l d  be used  i f  pos s i bl e  and 
the  fe ed kept c l e an and fres h .  Fresh wate r shou l d  be •va i l ab l e  at a l l  t ime s . The 
c reep  s hou l d  be · · 1 ocated  in  the most_ �,pmfortab le , we l l  prote cted  area  o f  t he barn .  
Lambs s hou l d  be _ _  given a cce s s  to c reep wi thin  a we ek o f  b i rth . Be sure a l l l ambs 
a re u s i ng the c reep . Li ghts may be u sed to  e ncourage �re ep u se . Mi chi gan var ied 
l i ght i n  creep from 4 to 24 hours . The .._ ga i ns at 24 hours  o f  l i ght were a lmo st  
doubl e ga i ns at 1 6  and  20  hou rs . The s e  l ambs we re eat i ng more fe ed and  thu s ga i n ­
i ng f a s te r .  
Pa l a t abi l i ty o f  cre ep ra t i on i s  impo�tant espe c i a l ly i n  ge tt ing l ambs s t a rted 
on fee d .  Mi s souri ha s conducte d  pa l a tabi l i ty studi e s  wi th severa l rat i ons  and f eeds . 
Lambs we re given  fre e  c ho i ce a l l ra t i on s  and  l ocat i on o f  rati ons were change d regu ­
l arl y .  A ra t ion o f  60% ground barley , 30% soybe an me a l , 1 0% wheat  bran wa s mos t  
pa l a table  wi th 70% ground bar l ey and 30% SBOM next . 
· 
I l l i noi s work shows that l ambs l i ke  the high  prote i n  rati on at  the s t art but 
be come " l es s  eager eaters"  a fter we an ing . The l ambs ga ined  . 04 l b .  pe r d ay f a s te r  
pre -we an i ng but . 01 l b . s l owe r post  we an i ng than those fed a s tandard ra t i on . 
Ground corn 
Ground oa ts  
Whe at  bran 
A l f a l fa  me a l  
Soybe an me a l  
Ground l ime s tone 
Boneme a l  
Tra c e  m inera l s a l t  
Premi xa 
a 
Ra t i ons Used  
Standa rd 
% 
60 
1 0  
1 0  
1 0  
1 0  
1 
1 
1 
1 l b . pe r t o n  
Hi gh Prot e in  
% 
45 
1 0  
1 0  
1 0  
25 
1 
1 
1 
l l b .  pe r ton  
5000 I . U .  Vi tamin A ,  625 I . U .  Vi t amin  D per  gram of  premi x ,  15  grams an t i b i o t i c  
per  ton . 
P e l l e t i nq Crefil2_ 
In compa ring pe l l e te d  wi t h  non -pe l l e te d  rat i ons , Ohi o worke rs found thd t a t  
1 1 0 days o f  a ge , 3/4 o f  the l ambs on  pe l l ets  rea ched marke t  we i ght a nd  on ly  1/2 o f  
the l ambs on the unpe l leted  rat ion . The tot a l  cost  per l amb wa s incre a sed  by 78 
ce nts  by u s i ng pe l l ets  but re su l ted  in 5 . 4 l bs . more l amb . Thi s wou l d  indi c ate 
pe l l e t i ng to be pro f i tab l e  i n  thi s te st  i f  l amb pri ce s were above $ 14 . 40 per  cwt . 
Ohi o  a l so compa red - a comp l e te pe l l e te d  ra t i on wi th corn-oa ts  and a l fa l fa hay rat i on 
and no  creep . The· · l ambs on . corn -oat - a l fa l f a hay ga ine d  7 l bs .  f a ster  from bi rth 
• 
• 
: 
• 
• 
... 
• 
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to 90 days than no-cre ep l ambs whi le l ambs on pe l lets  ga i ne d  8 . 5 l bs . more t nan those 
re ce iv i ng no c re ep or 1 . 5 l bs . more than those f ed corn-oa ts  - a l f a l f a  hay . 
I l l i noi s worke rs fed  the fo l l owi ng rat i on i n  me a l  an d pe l l eted form . 
Ground corn 
A l f a l f a  me a l  
SBOM 
Bone me a l  
Lime s tone 
Sa l t  
Premi x :  
V i tamin A 
Vi tamin  D 
V i t ami n B1 2  
Terramyc i n  
Av . da i l y fee d , l b . 
Av . d a i l y  ga i n , l b .  
F eed pe r l b .  ga i n , l b .  
600 l bs . 
250 l bs . 
1 50 l bs . 
1 0  l bs .  
1 0  l bs . 
5 l bs .  
1 000 I . U .  pe r l b .  rati on 
200 I . U .  per  l b .  ra t ion 
1 0  m i crograms pe r lb . rat i on 
1 0  mg . pe r l b .  r at i on 
Lamb Performance 
Mea l 
2 . 47 
0 . 555 
4 . 43 
Pe 1 l e t 
�- 7 1  
0 . 569 
4 . 77 
Lambs seem t o  des i re h i gh qu a l i ty l egume hay but c an ' t  consume enough t o  make 
max imum ga i ns . Pe l l et i ng wou l d  enable  the l amb to  consume more ene rgy in  the form 
of roughage . Ohi o  re s e a rche rs found l ambs ma ke exce l l ent ga ins  on al f a l f a  pe l l e t s  
u n t i l �hey re ach  2 t o  � months of  age , then more e ne rgy i s  requ i red  than c an  be 
�onsume d  in the pe l l e t . The addi t ion of corn and s oybe an me a l  p rov i ded  the ene rgy 
f or  cont i nue d f a s t  ga i n s  • 
. Ra i s i ng l ambs on s l otted f l oors may he l p  she ep produ c ers obta in  max imum ga in s  
a t  l e a s t  cost  ac cord ing  to  Arkans a s  workers . Lambs were weaned at  about 55 lbs . 
and one group fe d on s l otte d  f l oor , another  on a convent i ona l f l oor , whi l e  a thi rd 
group rema ined  wi th the i r  dams . A l l  groups we re fed the fo l l owi ng pe l l eted rat i on . 
Ground corn 1 200 l bs . 
Ground oats  200 l bs . 
Al f a l fa me a l  500 lbs . 
Soybean me a l  88 l b s . 
Sa l t  1 2  l bs . 
TM - 50 l l b .  
Vi t ami n A suppl ement 1 5  gms . 
TM - 50 50 gram o f  te rramyc i n  per pound 
V i tam in  A suppl ement 30 , 000 I . U .  per gram 
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Gain s  and feed cost s a re shown i n  the fo l l owing t able . 
No . l ambs 
Av . da i l y ga i n  
Fee d per l b .  ga in  
Feed cost  pe r l b .  g a in  
No . l ambs 
Av . da i ly ga in  
Feed  pe r lb . ga i n  
Fee d  c ost  pe r l b .  g a in  
Weaned Lambs 
On Sl ots Convers i on pen 
8 8 
0 . 45 0 . 4 1  
7 .  03 7 . 8 2 · 
0 . 2 1 1  0 . 235 
8 8 
0 . 4 1 0 . 33 
6 . 73 8 . 30  
0 . 202 0 . 249 
Unweaned 
Fed i n  Dry Lot 
8 
o .  501 ' 5 . 38 · . 
0 . 325 
1
dams o f  l ambs . co·n s ume d 2 . 1 5 l b s . : ccinceritr.a te and 7 . 90 . l b s . a l f a l fa nay pe r l b  . . . o f  · 
l amb ga i n . 
• 
Lambs started on c reep be fore they a re 1 0  days o f  age wi l l  bf consuming  ove r • 1/4 l b .  o f  creep :da i l y by 3 we eks o f  age . Average da i ly consumption for l ambs se l f-
fe d a comp l e te creep for a per iod o f  10 days to  1 20 days is  arrou{ it l bs . Lambs 
wi l l  be e at ing abou t 3 l b s . dai ly at 4 months . About 200 l bs . o f  fe ed is re qu i red 
to take  a l amb from b i rth to market .  
Da i l y  gai n s  vary con s i derabl y .  Lambs wi l l  ga i n  a s  mu ch  a s  � pound and a s  l i tt le  
a s  . 2 l b . pe r day  from bi r.th  to marke t . A summary of  Ohi o work shows l amb ga ins  
ave raging  about 0 . 6  l b . dur i ng the f i rs t  two months on  c re ep and  the� gradua l ly 
de cre a s i ng to a l i t t l e  more than 0 . 5  l b .  da i l y  ga i n . The rate of ga in  depends not 
only on how much  the l amb consumes but to  a l a rge extent  upon hi s inherent abi l i ty 
to grow rapi dly . 
Some other  good creep rat i ons a re : 
1 .  65% a l fa l fa me a l  
1 2% ground corn 
9% ground oa t s  
1 0% soybean me a l  
3% mo l a sses  
1%  bone mea l  
l 5, gm .Jton· : aureomyc i n  
2 .  40% ground corn 
40% ground oa t s  
20% wheat bran 
1 0% ' , SBOM 
1/2 l b .  pe r ton vi tamin  supplement 
furn i s hing 5000 I . U .  Vi tamin  A and 
500 I . U .  Vitamin D per gram . 
3 .  20% ground bar l ey 
20% ground corn 
30% ground oa ts  
20% wheat  bran 
1 0% SBOM 
• 
_. 
• 
• 
·. 
• 
4 .  45% ground corn 
45% ground oa ts 
1 0% SBCM 
- 7 -
Hi gh qua l i ty legume hay to be fed free choi c e  wi th ra t i on s  2 ,  3 ,  4 .  
The feedi ng o f  " feeder" l ambs has  changed con s i derab ly  i n  the pa st  few decades 
and no doubt changes wi l l  conti nu e  to t ake  pl ace  in  the future  as re searchers 
s trive to i ncrea s e  e f f i c i en cy of  produ c t i on . Let u s  l ook back at  some recent re­
s earch i n  l amb feeding . 
Some of  the advantages  o f  feeding  a pe l l et a re ea s e  o f  s e l f feedi n� , saving  
o f  l abor , reduced death  L os s , eas e of  s tart i ng l ambs on  feed , and i ncrea s e  f eed 
e f f i c i ency  and rate of ga i n .  The ma i n  advantage s eems to b e  conveni ence  rather 
than in the product ion  of l ower cost ga ins . I n  genera l pe l l eting  has pa i d  o f f  best  
i n  a hi gher growth rate  and l ower feed requ i rement per pound o f  gain  when the  feed 
c onta in s  65% or more of roughage and when roughage i s  o f  rel a t ive ly  l ow qua l i ty • 
. Oregon. work ers compared pe l l ets  cont a i ni ng 70 , 8 0 ,  90 , and 1 00% a l fa l fa • 
---- --�-------
Rat i on 
1 00% a l f a l fa  
90% a i f a l fa ,  5%  bar l ey ,  5% moi a s ses  
8 0% a l fa l fa , 1 5% bar l ey ,  5% mo l as ses  
70% a l fa l fa ,  25% barl ey , 5% mol a s ses  
Ra te o f  ga i n  
0 . 58 
0 . 64 
0 . 65 
0 . 71 
---·----- --------- --
Feed/l b .  ga i n  
9 . 0  
8 . 4 
8 . 4 
7 . 4  
--��---- ---------
· A South . Dakota . s tudy c ompared a l fa l fa pe l let  wi th a 50 - 50 roughage - con ­
centrate  mea l . I n  one group o f  l ambs the a l fa l fa pel l et wa s fed unti l l ambs 
wei ghed 90 l bs . , then a 60 - 40 pel l et wa s fed . 
A l fa l fa Pe l l et 
A l f a l  fa  Pel l et  
50 - 50 
to 90# Meal  
----- - - --
Av . dai l y  ga i n  0 . 51 0 . 46 0 . 51 
Av . f eed per day 4 . 61 4 . 54 3 . 45 
Feed r eq . per l b .  ga in . 9 . 39 9 . 97 6 . 76 
Feed co st  per l b .  gain  . 145 . 1 34 . 1 09 
Carc a s s  y i e l d  % 51 . 0  47 . 6  54 . 0  
qarc a s s  grade s core 6 . 5 5 . 9  6 . 7 
Score-;
-7-:-choi ce,-6 1 ow choi ce--------
------------------- ----
--
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I n  a 56 day tri a l I l l i noi s s ta t i on compared a 50 - 50 rati on 
l eted form . 
i n  a mea l  o r  pe l -
----
Da i l y F eed 
Con sumed 
Feed/l b .  Av . Da i l y 
Ga i n  
3 mq . l!}l�nt_ 
Rat i on Ga i n  Imp l ant No 
�---------------
Corn Mea l 4 . 24 1 1 . 9 0 . 36 
0 . 38 
. 35 . 3 6 
Pe l l et 
Soybean Meal  
Pel l et 
Bar l ey Mea l  
Pe l l et 
4 . 01 
5 . 47 
3 . 63 
3 . 1 7 
3 . 14 
1 0 . 5 
21 . 3  
1 1 . 9 
1 2 . 1 
1 0 .  5 
0 . 26 
0 . 3 1 
0 . 26 
0 . 30 
. 46 . 30 
. 30 . 21 
. 32 . 29 
. 33 . 20 
. 35 . �9 
Utah  compared chopped rat i on with pel l ets  u s i ng ba l ck f a c ed and wh i te f aced 
l ambs . The l ambs fed the chopped ra t ion g a i ned . 29 l b . , requ i red 9 . 7  l bs . o f  f eed 
per pound of  ga i n  and consumed 2 . 79 l bs . f eed per day compared to  . 49 l b . ga in , 
7 . 5  l bs . feed e f f i c i ency and 3 . 65 l bs . consumed for t he pe l l et  fed l amb .  There 
wa s very l i t t l e  di f ferenc e  in performance  of the two types  of l ambs . 
Minnesota workers report pel l ed feeds produ c e  1 2  to  18  perc ent more rap i d  
ga i n  and 1 0  t o  2 0  percent i nc rease  i n  feed e f f i c i ency . Fe ed costs  per 1 00 l bs . 
o f  g a i n  was $ 1 . 64 to $2 . 90 l es s  for l ambs f ed l ong hay and shel l ed corn . Wi th  
eac h  i ncreas e  o f  $2 . 00 in  pe l l et i ng cost  an  i ncreas e  o f  8 to 10  percent i n  e f f i ­
c i ency i s  needed t o  o f fs et thi s i ncrea se . 
Higt'l Conc!Q.!� Rat i on s  
A hi gher percentage o f  feeder l ambs hav e  been " heavy wei ght " ( over 80  l bs . ) 
i n  rec ent years than former l y . · The se  l ambs must  be fattened qu i ck ly .  I f  not  they 
rea ch ma rket wei ght l ack i ng condi t ion . Feed h igh concentrate comes c l o s e  to prov id ­
i ng the  an swer . A t  South Dakota l i ght a nd  heavy l ambs were f ed a ground mi x ed 
rati on conta i n i ng · 10% corn , 25% a l fal fa  hay , 3% SBCM , 1%  TM s a l t  and 1.% d i c a l c ium 
phosphate . Lambs in both wei ght groups a te  2 . 77 l bs . feed per day and gained  
0 . 52 l b .  per day . Feed requ i re d  p er pound o f  ga i n  was 5 . 35 l bs . 
Ca l i forn ia  res earchers compared ra t i ons conta i ning  5% and 50% a l f a l fa  hay . 
Lambs fed the l ow roughage rat i on ga i ned . 5 1 l b .  per day compared to . 45 l b . for  
h igh roughage rat ion . Feeding ef f i c i en cy · wa s improved ( 5 . 04 vs . 6 . 22 l bs . ) and  
dre s s i ng percentage wa s h i ghe r ( 50 . 9  vs . 48 . 6 ) .  
Imp l ant 
A 3 mg . imp l ant  o f  di ethyl st i l bestrol  wi l l  improve rat e and e f f i c iency of g a i n  
from 6 t o  1 2% .  Pe l ts come o f f  wi th more di f f i cu l ty but l ambs j u s t  as  good t o  eat  
a s  comparabl e untreated l ambs . 
• 
• 
• 
• 
• 
• 
. ' 
r '  ! :  
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Lambs f i e l d  f ed shou l d  a lways be faced and crotched . Sheared l ambs' rrta ke· · · 
more rapi d  ga ins . Dur ing  the col dest part of t he wi nter Co l orado res earchers 
s heared l ambs twi ce  dur ing the cours e o f  a feeding  tri a l . One l ot of  l ambs wa s 
fed outs i de unprotected whi l e  the other l ot wa s i n  a bu i l ding  heated to 90°F .  
F ive  l ambs wer e sheared from each l ot . 
Lamb Ga i n s  
--------------------- --· 
Lot No . Sheared Unshorn 
1 .  unprotected 
2 .  Hea ted 
42 . 6  
29 . 2  
37 . 0  
26 . 0  
Feed/l b .  
Ga i n  
8 . 49 
1 0 . 62 
---�---��--��---
Ant i bi ot i c s  ( terramyc i n  or aureomyc in ) have proved to  be good addi t i ons to 
l amb rat i ons . They are mos t  e ffective  in re l a tive ly  high ro�ghage rat i on s  and 
at  f a i r ly  l ow l eve l s .  ( 7 . 5 to 1 0  mb . per pound o f  feed . ) Ant i bi ot i c s  are he lp­
fu l i n  preventi on of  enterotoxemi a .  
V i tam in  � 
Thi s  probl em does not seem to  be a s  great i n  sheep a s  i n  c att l e ,  perhap s 
becau s e  l ambs are f ed for s horter pe ri ods o f  t ime and s eem to  be able to con­
vert c a rotene to Vi tam in  A more e f f i c i ent l y .  I l l ino i s  work ers i nj ected l ambs 
wi th 1 00 , 000 I . U .  o f  V i t am in  A week ly  du ri ng a 60-day tr ia l .  V itamin A i n j ec­
t i ons  did  not  a f fect  t he rate o f  gai n .  Work at  South Dakota  ha s shown no a f fect  
on ga i n s  made by  l ambs fed 3000 I .U .  da i l y .  
En�nmenta l  E f fects  
Prov i ding shade  du ring  summer feed ing  wi th  snow fenc ing  and a luminum s hades 
i ncrea s ed rate of  gai n by 22 . 4% and 18 . 2% more respectfu l ly than unshaded l ambs 
a c cord i ng to a M i s sou ri s tudy . Lambs fed under shade were a l .so more e f f i c i ent , 
bei ng best  for snow fence s hade . Temperature  wa s from 5 to  90F . coo l er under 
the s hades . 
A s tudy of the e f fe c t  o f  art i f i c i a l  l i ght on performance  of  fatten ing l ambs 
ha s been conducted at Mi s souri . Lamb ga in s  wer e adverse ly  a f fected by cont i nuous  
l i ght . These l ambs ate  c on s i derably more feed and thus had l ower feed  e f f i c i ency . 
There were no apparent di f f erences i n  ga i n s between l ambs i n  the natu ra l  l i ght 
and thos e where the f eed on ly  wa s l i ghted • 
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Va c c i n a t i on 
Va c c i n a t i n g  l ambs a g a i n s t  e n te ro t o xe m i a  i s  h i g h l y  d e s i r a b l e  u n l e s s  a c omp l e te 
ra t i o n i s  se l f - fe d . T h e  n ew type v a c c i ne wi t h  t o x o i d  m a te ri a l  i s  supp o s e  t o  g i ve 
l onge r p ro te c t i on wi t h  l e s s  l oc a l  re a c t i on t o  t he i nj e c t i o n . Lambs s hou l d  be 
v a c c i n a t e d  in a n  a re a  whe r e  l oc a l  re a c t i on s  wi l l  n o t  dama ge mu s c l e . I f  " s ore 
mou t h" c o n t a g i ou s  e c t hyme has bee n  o n  the p remi s e s re c e n t l y  it i s  de s i ra b l e  t h a t  
a l l  l amb s b e  v a c c i n a te d  u p o n  a rr i va l . 
. .  
• 
.· 
• 
• 
• 
. . 
• 
Common Sheep Diseases 
The fight against sheep diseases is essentially a 
matter of prevention rather than treatment. 
You must continually be concerned with diseas­
es as they relate to various features of your set-up. 
And to understand these relationships, you must 
know some of the distinguishing characteristics of 
each disease and be alert to the best means of devel­
oping management practices that will aid in pre­
venting the disease. 
The material in this fact sheet, is presented, 
therefore, mainly as a guide in selecting the manage­
ment, breeding and feeding methods that will help 
keep diseases at a minimum, and to point out com­
mon disease symptoms. 
Always remember that if your animals do get 
sick, the best, quickest, and in the long run, the 
the cheapest way to get an accurate diagnosis is to 
cal l  a qual ified veterinarian . 
COCCIDIOSIS 
( red dia rrhea, bloody scours, or red dysentery) 
Cause: This disease is caused by protozoan or­
ganisms known as coccidia which live in the cells of 
the intestinal l ining. The infective microorganisms, 
called oocysts, gain entrance into an animal by being 
swallowed with feed or water contaminated with 
the droppings of animals already infected. Coccidi­
osis is sometimes mistaken for shipping fever. 
Symptoms: A severe infection with coccidia pro­
duces d iarrhea. Often the liquid feces become mixed 
with blood . 
Prevention : Daily removal of manure and soiled 
bedding and avoiding contamination of feed with 
manure will help. Eliminate or fence low, wet areas. 
Prevent overcrowding. It may be helpful to keep 
lambs that come off the range on cured native hay 
for 1-2 weeks before starting on feed. 
Treatment: Some sulfas may be helpful .  Check 
with your veterinarian. 
By LaVcrnc J. Kortan, Extension l ivestock pecialist, 
and James J. O'Connell, Extension animal h usba ndman 
ENTEROTOXEMIA 
(overeating disease, pulpy kidney disease) 
Cause : Overeating d isease is caused by a toxin 
produced in the intestine by an anaerobic bacterium, 
Clostridium perfringens type D. Heavy grazing in 
lush pastures favors the development of these bacteria .  
Symptoms:  The first signs of overeating disease 
are sudden, violent deaths among the fattest, most 
vigorous sheep. There are often signs of considerable 
thrashing about and animals may be found lying in 
a running position. After the first few deaths, you 
may notice scouring and possible vomiting among 
some of the other affected animals. 
Prevention and 'Jreatment: In case of sheep and 
lambs on feed, management and feeding practices 
play an important part in preventing overeating dis­
ease. Vaccination by a veterinarian with Clostridium 
perfringens Type D bacterin is recommended for 
feeder lambs and sheep and lambs over 2 months 
old that are to be fitted for show. Vaccination should 
be made in the wool free area in the body side of 
the arm pit (front leg) . Allow 10 to 12 days for im­
munity to develop before vaccinated animals are 
placed on ful l  feed. 
Losses in unvaccinated animals being fed hay 
and grain can be control led by careful hand feedjng 
or by grinding hay and grain together. If lambs are 
to be fattened in the corn field or allowed to run to 
a self-feeder, vaccination is highly recommended . 
In case of lambs under 2 months of age, or for 
sheep and lambs on lush pasture, the trouble is not 
as easily prevented . The young lambs can be given 
serum but it does not produce lasting immunity . 
In some cases it has been necessary to remove the 
flock from the good pasture to one less palatable 
and productive until vaccination can be made and 
immunity to the toxin developed. 
Even proper vaccination, however, does not mean 
sheep and lambs cannot be overfed. It is no license to 
throw all precautions away. The vaccination is usu­
ally effective for a normal feeding period of from 
3 to 6 months. 
FOOT ROT 
Cause: Foot rot is believed to be caused by a soil­
borne organism. Muddy, filthy barnyards and water 
holes, prolonged wet spells, and failure to keep the 
animal's feet trimmed properly also contribute to 
the outbreak of the disease. 
Symptoms: Lameness is usually the first symp­
tom. In the early stages there is a reddening and 
swelling of the skin just above the hoof, between the 
toes, or in the bulb of the heel. Pus and a foul odor 
are usually evident. Later the joint cavities may be 
involved, and animals may show fever and depres­
sion, lose weight, and even die. 
Prevention: Drain muddy pastures. Infected ani­
mals should be isolated. 
Treatment: Treatment begins by trimming all 
infected material from the foot. A blacksmith's hoof 
knife is one of the best tools to use. 
Soaking the foot for 1 minute in a solution made 
by dissolving 2 Yi pounds of copper sulfate in 1 gal­
lon of water is still effective. Several treatments are 
needed and cure is not guaranteed. Wooden, earth­
en, or granite containers must be used. 
Mass foot baths by means of a trough through 
which all animals walk may help prevent trouble 
but will not cure unless feet are thorough! y trimmed 
first. A more convenient treatment is made from a 
mixture of one-third formaldehyde and two-thirds 
glycerine. Local druggists can mix this material. It 
can be applied with an oil can and it also is effective 
only if the infected foot has first been thoroughly 
trimmed. Antibiotic injections or applications have 
proven useful treatments in some cases. 
LAMB SCOURS {Dysentery} 
Cause: Lamb dysentery, a highly fatal disease 
to young lambs, has no single cause. Some animal 
breeders believe that Clostridium perfringens, the 
same bacteria that causes overeating disease, is in­
volved ; others feel it is caused by a virus. Poor sani­
tation and chilling are likely to help bring on the 
disease. Also, lambs born on the range seem to be 
less susceptible than those born in a lambing shed . 
Symptoms: The disease usually develops in 
lambs in the first few days after birth ; it seldom oc­
curs after the first week. Affected lambs are weak 
depressed, and do not care to nurse. A profuse diar­
rhea (scours) that may be tinged with blood is often 
present. Usually the temperature rises and the lamb 
becomes gaunt or bloated . Death usually fol lows 
within a few hours. 
Prevention : Keep lambs clean, warm, and dry, 
and then get them out on clean pasture or range as 
soon as possible. 
Treatment:  Consult a veterinarian for treatment. 
The sulfas, acidophilus milk (in 2 ounce doses, re­
peated two or three times daily) , and antibiotics have 
been used with varying degrees of success. 
LISTERIOSIS {Circling disease} 
Cause : A highly fatal disease of both lambs and 
older sheep, it is produced by the bacterium (Listeria 
monocytogenes ), which invades the brain, causing 
nervous symptoms. The disease is most common in 
spring and summer but may occur whenever new 
sheep are brought in. The danger is that the new 
sheep may be healthy carriers of the infection ; ani­
mals in the home flock are thus exposed and may 
become infected, or the situation may be reversed. 
The home flock may contain carriers that threaten 
newly purchased animals. 
Symptoms: Affected sheep are sluggish and lag 
behind others when flock is moved. They may stand 
off in a corner while the rest of flock feeds ; or they 
may feed restlessly, only partially chewing. Often a 
sheep will hold his head to one side and move in a 
circle, always in the same direction. Most of the af­
fected animals will circle this way. When not cir­
cling, they may hold their heads against buildings 
or feedboxes ; finally they go down, and are unable 
to rise. Death usually occurs within 48 to 72 hours, 
although some animals live as long as a week. 
Prevention and Treatment: Promptly isolate sick 
sheep. Treatment of those affected is of questionable 
value. Raising all of your replacements, however, is 
one way to keep from introducing it to the flock. 
MASTITIS (Blue Bag) 
Cause: Mastitis is a bacterial infection. Contribut­
ing causes are bruises, shear cuts, and rough hand­
ling. 
Symptoms : In acute stages there is a high fever, 
loss of appetite, stiffness, swollen bluish udder, and 
sometimes death. Later, in chronic stage,abscess for­
mation in udder is common. Abscesses rupture and 
hea y scar tissues form, destroying all milk secret­
ing tissue. 
Prevention: Maintain strict sanitation in sheds, 
• 
• 
../ 
• 
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• 
.. 
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corrals, and bed grounds. When additional sheep are 
purchased, examine udders closely to avoid "buying 
the disease." Avoid clipping udder wh ile shearing. 
Remove high door sil ls or other obstructions which 
might pruise udders. Remove infected ewes from 
flock and disinfect the area. 
Treatment: Treatment must be immediate. Ap­
ply hot packs to infected udder, and lance abscesses. 
Sulfa drugs and antibiotics usually give good results. 
PINKEYE ( Infectious Keratitis) 
Cause: A nuisance disease caused by bacteria af­
fecting both adult sheep and lambs. It is easily 
spread by contact and by flies. 
Symptoms: One or both eyes appear inflamed 
with a heavy discharge of tear fluid. Ulcers may 
form in severe cases. If unchecked, bl indness may 
follow. Infected animals lose weight during attack.  
Prevention: Prevention is questionable because 
of lack of knowledge as to the specific cause. Avoid 
placing newly purchased animals with the herd for 
3 weeks. 
Treatment: Segregate affected animals in a dark 
sta l l, if possible. Provide good feed and water. Anti­
biotics and eye pellets are currently effective. Sever­
al treatments with these medicines are usually neces­
sary. 
PNEUMONIA 
Cause: This is one of the most common sheep 
diseases. Chill ing, overexposure, and fatigue play a 
big part in bringing it on. Exposure connected with 
dipping and shearing may be enough to allow it to 
develop. Healthy sheep may carry pneumonia bac­
teria or viruses of various kinds in their lungs or 
other parts of the respiratory tract. However, the dis­
ease develops only after the animal becomes "run­
down" from poor feeding, parasites, or prolonged 
exposure. 
Symptoms : These include fever, labored breath­
ing, and refusal to eat. Later the animal becomes de­
pressed and may have a discharge from the eyes and 
nose. Sometimes older sheep die without showing 
any symptoms. 
Prevention : Because exposure and chilling are 
so important in causing pneumonia, do everything 
possible to prevent these conditions. Provide warm, 
sanitary lambing pens. Do not dip or shear in cold, 
raw weather unless you have warm housing. Sound 
parasite control together with proper feeding and 
management will also do much toward pneumonia 
prevention . 
Treatment: Watch your flock constantly for 
signs of the disease. Call your veterinarian early if 
symptoms in one or a few sheep look suspicious. 
Early treatment is quite effective. Sulfonamides and 
antibiotics, like penicillin, aureomycin, or strepto­
mycin, give best results in most cases. 
PREGNANCY DISEASE (Lambing Pa ralysis) 
Cause: The disease is a metabolic disorder 
thought a disturbance in carbohydrate metabolism. : 
Symptoms: Older ewes carrying twins or triplets 
are most likely to be affected but younger ewes re­
ceiving poor quality roughage may also develop the 
disease. In early stages, affected ewes are less active 
than the rest of the flock and walk slowly. Later 
they weaken, show stiffness and have difficulty get­
ting up. They frequently walk in a circle and stand 
with their head against a fence or bunk. As trouble 
progresses, the ewe cannot rise and lies with the 
head turned around to the side. Other symptoms are 
rapid breathing, blindness, . grinding · the teeth. 
Prevention : Prevention lies in removing the 
cause. Check the flock carefully for condition of all 
ewes. One-half to % pound grain (corn or oats) per 
day during the last 30 days of the pregnancy period is 
helpful. Increase quality and quantity of roughage as 
ewes get near lambing. Separate ewes that are not 
gaining in weight and feed these more liberally. 
Treatment: If given promptly, treatment may be 
helpful. Affected ewes should be drenched with a 
cup of cane molasses twice daily. Diluting molasses 
with warm water makes it easier to give. Sugar so­
lutions can be injected into the blood stream by a 
veterinarian to hasten recovery in severe cases. The 
ewe should be offered choice feeds. After the lambs 
are born, the ewes usually make complete recovery. 
SORE MOUTH (Contagious ecthyma) 
Cause: This is a virus disease affecting primarily 
the lips of sheep and lambs. 
Symptoms: It is recognized by the formation of 
pustules and ulcers and the piling up of thick crusts 
of scabs on the lips and in the mouth. It formerly 
was considered chiefly a disease of feeder lambs but 
each year it is found more and more in the breeding 
flock, especially in younger lambs. It is here that it 
does the greatest damage, since the infection will be 
transferred to the udder and teats of the ewe. 
With both the mouth of the lamb and udder of 
the ewe affected, some lambs may die or be seriously 
retarded by lack of food. In severe cases the ulcers 
may spread to the throat and into the digestive · 
tract. 
Prevention : Generally, vaccination is considered 
to give immunity to any animal for 2 years but best 
results in some Bocks are obtained by vaccinating all 
animals on the premises each year in December. 
Some feeders find it advantageous to vaccinate 
feeder lambs on arrival from the range to avoid an 
outbreak spreading through the lot. 
Treatment: While some Bock owners still treat 
isolated cases with mild disinfectants such as pine oil 
the only sure treatment is an effective vaccination ad­
ministered by a veterinarian. In case of an outbreak 
at lambing time, vaccination is a "must." 
STIFF LAMB OR WHITE MUSCLE DISEASE 
Cause: Stiff lamb is probably caused by a metabolic 
disorder rather than a true deficiency of vitamin E. 
The deficiency causes a dystrophy or degenera­
tion of the leg, jaw, or heart muscles resulting in 
lameness, starvation, or possible heart failure. The 
symptoms are usually lameness, in one or more legs. 
The trouble is most frequently observed just before 
the lambs are turned to pasture. Death may be sud­
den if vital organs are affected or the lamb may lin­
ger several days. 
Prevention : I t  is usually possible to prevent the 
trouble by using wheat for up to one-half of the 
ewes' grain ration ; feeding young lambs a creep ra­
tion containing wheat or bran is also helpful. Re­
cent research indicates that when minute amounts 
of carefully measured selenium were added to diet 
of ewes in late pregnancy the disease could be prac­
tically eliminated in the young lambs ; further re-
earch concerning use of selenium is being conduct­
ed . 
Treatment :  he use of itamin cap ules is an 
effective way to treat lambs. These are the same cap­
sules prepared for humans and can be obtained from 
the local druggist. The 100 mg. size is usually the 
most economical. Affected lambs can be given from 
one to three capsules as soon as symptoms are no­
ticed and one capsule daily thereafter until recovery. 
Place the ewe and affected lamb in a small pen 
to prevent excessive exercise and keep the lamb well 
nourished. In flocks where the trouble is known to 
occur, lambs may be given one of the 100 mg. cap­
sules soon after birth as a possible preventative . 
TETANUS (lock iaw) 
Cause : Tetanus is a violent disease caused by an • infectious agent widely distributed in soil or ma-
nure. Any contaminated wound can bring on teta-
nus. Puncture wounds are especially dangerous. In 
sheep, tetanus commonly fol lows routine operations 
such as docking, castrating, ear tagging, or shearing. 
It can also develop from infections of the umbilical 
cord. 
Symptoms: First signs of tetanus in sheep are 
stiffness of limbs, difficulty in getting up, and walk­
ing with a straddling gait. Later the tail and jaw 
may become rigid and the animal may not be able 
to open its mouth. Sudden noises may cause spas­
modic j erking of muscles. Death usually follows in 
3 days to a week. 
Prevention and Treatment: Because the germ is 
always likely to be present, prevention begins with 
extreme cleanliness in all surgical operations. Steri­
lize all instruments used in docking, castration, ear­
tagging, or shearing before use by placing them in 
boiling water for 25 minutes. After the operation, 
turn the animal out on clean grass, or hold in well­
bedded pens. Tetanus can also develop after castra­
tion or docking with rubber bands. In fact, it has 
been observed to occur more frequently when this 
• method is used in place of the surgical method. 
Treatment for tetanus is seldom satisfactory. 
Good feed and management appear to les en the 
incidence but no sure preventive is known. 
URINARY CALCULI (Gravel Stones) 
Cause : The cause is unknown, but high inci­
dences occur when there is ( 1 )  high potassium in­
take, (2) an incorrect calcium-phosphorus ratio, or 
(3) a high proportion of beet pulp or grain sorghum 
in the ration . 
Symptoms: Frequent attempts to urinate, drib­
bling, or stoppage of the urine · pain and renal 
colic are good indications. Usually only males are 
affected ; females are usually able to pass the concre­
tions. The bladder may rupture, with death follow-
ing. Otherwise, uremic poisoning may set in. " 
Prevention and Treatment: Good feed and man-
agement appear to lessen the incidence but no sure 
pre entative is known. 
Once calculi develops, dietary treatment appears 
to be of little value. Surgery may save the animal. 
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Ext e n s ion Service 
South Dak o t a  S t a t e  Col l e ge 
Brook i n g s , Sou t h  Dakota 
Para s i te Con t ro l  
Jame s J .  O ' Conne l l ! 
L iv e s to c k  Spe c i a l i st Sec�ion 
I n t erna l  p a ra s i te s  a re a con s ta n t  thre a t  t o  s he ep and a re respon s i b l e  for many 
of t he f a i l u re s  for p ro f i t s  f rom l a rge or sma l l  f l oc k s . Stom a c h  t ape and nodu l a r  
worms a re t he mos t  t rou b l e s ome . A s  wi t h  mos t  an ima l he a l t h  probl em s , preve nt i on 
i s  t he be s t  cure . 
Re se arch a t  t he Ant e l ope Range F i e l d  St a t i on on pa ra s i te s ,  i l l u s trate s the 
p art management p l ays i n  a cont ro l p rogram . The r eport on that wo rk t aken f rom 
Sou th D a k o t a  Exp e r i me nt Sta t i on Ci rcu l a r  140 i s  a s  fo l l ows • .  
Be twe e n  1 937 a n d  1 945 many l ambs we re l os t  f rom d i a rrhe a  i n  several c ountie s 
i n  Nor t hwe s te rn Sou t h  Da k ot a . Many othe r l ambs we re l i ght i n  we i ght and cou l d  not 
be s o l d  ei t he r  as m a rk e t  or fe eder l ambs . Thi s  t rou b l e  f i rs t  appe a re d  i n  Ju ly 
e a c h  ye a r  and u s u a l l y con t i nu e d  u nt i l  t he l ambs we re remove d  from t he range in 
Septembe r o r  Oc tobe r . The d i a rrhe a di d not a f fe ct t he ewe s . On the b a s i s  of 
symp t oms and s e a s on a l  oe curre n c e , s he epme n b l ame d  i nte rna l pa ra s i te s  • 
F i e l d  obse rv a t i on s  and s tud i e s o f  thi s  prob l em we re s t a rte d i n  1 944 a�d con­
t i nue d in 1 945 and 1 946 f rom a temporary f i e l d  l a boratory at t he Newe l l s ta tioa . 
Du r i ng t h i s t ime i t  be c ame ev i oent that l amb l os se s  we r e  ma i n l y  as s oc i a te d  to fau l ty 
manage me nt pra c t i ce s . I t  h a s  l ong be en r e c ogn i ze d  that management ha s an i mpo rtant 
be a r i n g  on t he a c qu i s i t i o n of i nte rna l p a ra s i te s  and the i nj u ry whi ch wi l l  re su l t 
from wo rm i n fe s ta t i ons . By 1 945 the s he ep popu l a t i on and a l s o  the i n c i de n ce o f  t he 
d i a rrhe a i n  l ambs had ma rke d l y  de c l i ned . 
Es t a b l i s hme�t- �f range s tu d i e s  a t  A n t e l ope Range F i e l d  Stat i on o f fe red a n  
opportu n i ty t o  obt a i n  i n f o rma t i on oa t re n d s  i n  worm i n fe s t a t i on s  throughout the 
ye a r . From 1 950 to 1 954 p a rt i cu l a r a tte n t i on wa s g i ve n  to compa ri s on s  o f pa ra s i te 
i n fe s t a t i on s a c qu i red by s he ep on di f fe rent l ev el s  o f  gra z i ng . A numbe r  o f  det e r­
m i n a t i o n s  we re a l s o ma d e  o f p a r a s i te s  o f  c a t t l e  ma i n t a i n e d  a t  t he s t a t i on . 
Duri ng 1 947 , 1 948 , a n d  1 949 be �o re pa s tu re f e n c e s  wer e  c omp l e te d , t he s he e p  
we re ru n t oge the r a s  a s i n g l e  f l o c k . A t  approximate l y  mon t hl y i nterv a l s ,  fe c a l 
s amp l e s we re co l le c te d f rom 5 to 1 0% of the ewe s  and l ambs . Exami na t i oa o f  the s e  
spe c ime n s  for pa ra s i te eggs showe d  c e rt a i n  tre n ds i n  the pa ra s i te l eve l s  far di f fe r­
ent t ime s o f  the ye a r . 
1 
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Dur i ng the wi nte r a l ow l eve l was f ound i n  the ewe s . I n  t he spr i ng , wi th the 
appearance  o f  warme r we athe r ,  a n  i n c re a se i n  the worm l oad  occu rre d , re aching a 
pe ak i n  May or June . I n  the next month a s harp dec l i ne h�d aga i n  occu rred . A 
s econd bu t more moderate ri se  i n  the numbe r o f  worm eggs deve l ope d in  the ewes du r ­
i ng t he summer ,  fol l owe d by  a dec l i ne dur i ng the f a l l to  the  l ow l eve l ma intained 
duri ng wi nte r months . 
At t he t ime of  the peak  l oad of  para s i te s  i n  ewes i n  the spri ng , the l ambs 
had not ye t acqu i re d  an i n fe s t at i on . The f i rs t  appe arance o f  worm eggs i n  s pec i - · 
mens  from l ambs o c cu r re d  i n  l a te June or early  Ju ly . T he pe ak wa s re ached i n  
Ju l y  o r  e arly  Augus t ,  fol l owe d by a dec l i ne i n  l a te r  s amp l e s . 
The peri ods o f  the ye a r  whe n h i ghe s t  and  l owes t  l eve l s of  i n fe st a t i on were · 
det e c te d  i n  ewes and l ambs i n  thi s f l ock  we re the s ame a s  had be en determi ned i n  
private l y . owne d f l ocks  i n  that area o f  t he s tate . 
Dur i ng 1 948 and 1 949 feca l spe c ime ns  from cattle  at  the s ta t i on we re a l s o e x ­
amine d for para s i te eggs a t  monthl y i nte rva l s . N o  s igni f i c ant  de gree o f  i n fe s t a t i on 
was found but the hi ghe s t  average numbe r o f  eg]s  was obta i ned i n  Apri l a n d  May . 
Starting wi th t he 1 950 gra z i ng s e a s on ; a fte r fe nc i ng ha d bee n comp l e ted , p a s ­
ture s a c c ommodat ing  l OC ewe s wi th  the i r  lambs pr<)Vi ded gra z i ng are a s  at  thre e 
di f fe re nt l eve l s : 
Lot 1 ,  l cw leve l , 580 a c re s  
Lot 2 ,  moderate l eve l , 41 0 a cre s 
Lot 3 ,  hi gh l eve l , 254 acre s  
A fourth p a s tu re conta i n i ng 408 a c re s  ( l o t  4 )  wa s cro s s  fe nced t o  provi de fou r  
sma l l e r p a s ture s  o f  e qu a l s i ze for wee k l y  rotati on . A fi fth pa s ture o f  936 a c re s  
( l ot 5 )  wa s stocked wi th 1 00 ewe s wi t h  the i r  l ambs and 25 c ows . After 2 ye a rs 
l ot 5 was d i s continue d .  
The course o f  pa r a s i te i n fe s tat i on s  i n  t he ewe s  and , l ambs o f  these  l ots wa s 
fol l owe d du ring the gra z ing se a sons by paras i te e gg counts  i n  f e c a l  s amp l e s  from 
1 0% o f  the anima l s  at  28 t- 30 day i n te rv a l s .  A s imi l a r  s amp l ing  of  the c a t t l e  i n  
l ot 5 wa s carried  ou t whi l e  they were i n c l u ded i n  the expe riment . 
Through each  o f  the f ive gra z i ng se a s ons from 1 950 to  1 954 the i n fe s ta t i on i n  
the ewe s fo l l owe d the s ame patte rn . I n  1 950  and 1 951  the l ambs o n  a wee k l y  rota t ion  
i n  t he four sma l l  pas tu re s  rea c hed a hi ghe r l eve l  of  i n fe s t a t i on than those o f  the 
othe r l ots . In  1 952 , 1 953 , a nd 1 954 , the hi ghe st  l eve l o f  i n fe s tation wa s reach� d  
b y  the l ambs i n  l ot 3 on a h i gh gra z i ng l e ve l , wi th those  o f  l ot 4 at the ne xt  
hi ghe s t . · 
No tre a tments for the remova l o f  worms we re given the e we s  or l ambs a t  any 
t i me du ri ng the se studie s .  Even s o , e xcep t i ona l ly  heavy worm i n fe s ta tions  d i d  not 
deve l op i n  any of  the l ot s . None o f  the l ambs deve l oped d i a rrhe a , and there wa s 
• 
• 
no de f i ni te corre l a t i on be tween  I amb we i ght and degree o f  worm i nfe stat i on based • on the e gg counts obta ine d .  The f a c t that  the l ambs of l ot 4 on rotat ion at  we e k l y  
• 
• 
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i nte rv a l s  re a c he d hi ghe r l eve l s  o f  i n f e s t a t i on than t ho se on free gra z i ng on equa l 
a c �e a ge was not su rp ri s i ng . A per i od o f  21  d ays that any one o f  the sma l l l ots  was 
vacated does not a l l ow t i me for contami n a t i n g  worm l a rv ae to be des troye d by natu ra l 
f a c tors . 
Samp l e s  c o l l e c t ed f r om t he c a t t l e  o f  l o t 5 i n  1 950 a nd 1 951  demons t r a te d  a 
ve ry l ow l e v e l  o f  pa ra s i te i n fe c t i on . The egg cou n t s  d i d  not ave rage any hi ghe r 
than c ou n t s  i n  s amp l e s  f rom c a t t l e  p a s tu re d  s e pa rate l y  f rom s he ep a t  t he s ta t ion . 
) 
I n  t he e x ami n a t i on o f  the fe c a l  s amp l e s , a n  a ttemp t wa s ma de to i de n t i fy the 
di f fe re n t kinds o f  wo rm e gg s . The e ggs o f  the c ommon s t oma c h  wo rm , Ha emon c hu s  
c ontortu s , predomi nate d .  The egg$ o f  t ape worms we re not i n c l u de d i n  the t o t a l  
c pu n t s  bu t t he pre s enc e o f  the i r  e gg s  wa s note d .  A t  one o r  more s amp l i ng s  du ri n g  
t he summe r 82 . 6 ,  86 . 5 ,  a nd 81 . 2% o f  the l ambs i n  1 952 , 1 953 , and 1 954 , re s pe c t i ve l y ,  
. we re e l imi n a t i n g  tapeworm e ggs . 
On the bas i s  o f  t he s e observations , re comme nda t ions c a n  be ma de rega rdi n g  the 
t i me t ha t the a dmi n i s tr a t i on o f  t re atme n t  to s he ep for remov a l  o f  worms wou l d  be 
mos t  e f fe ctive . S i nce p a ra s i te i n fe s t a t i o n s  a re a t  a ve ry l ow l eve l du r i n g  the 
wi nte r , t re atment of ewe s during tha t pe r i o d  c an be e xpe c t e d  to a c c omp l i s h  l i t t l e  
towa rds a ye a r-roun d  c on t ro l  p rogram . 
Bec ause o f  the i nc re a se d  i n fe s t a t i o n  i n  spri ng mon ths , i ndividu a l  tre a tme n t  
o f  ewes j u s t  p r i o r  to tu rni ng t o  summe r ra n ge s hou l d  grea t l y re du ce pa s tu re c o n t am i ­
n a t i on . I f  the f l o c k  ha s be e n kept o f f  summe r r ange du r i n g  wi n te r  and s p ri ng ,  
pa s ture s s hou l d  then be rel a t ive l y  c l e a n  f o r  the s t art o f  gra z i n g . Wi t h  su f f i c i e nt 
summe r r a n ge s o  that i t  i s  not ove rgra zed , i n fe s ta t i on s  i n  l ambs wou l d  ge ne r a l l y 
not deve l op to a degre e  re qu i ri n g  t re a tme n t . 
Shou l d  f a c tors s u c h  a s  l imi t a t i on o f  r a n ge , f a i l ure t o  t re a t  the ewe s , o r  
s p r i ng c o nt ami n a t i on o f  r a n ge occu r ,  i t  ma y be come ne ce s s a ry to tre at the f l o c k  
du r i ng the summe r .  Th e  t ime o f  that t re a tme n t  s hou ld b e  dur i ng the r api d  r i se i n  
the i n fe s t a t i on o f  t he l ambs i n  e a r l y  Ju l y . 
Whi l e  r a in f a l l ,  p l an t  growth , a n d  perhaps othe r  f a c t o rs v a ry f ro m  ye a r  t o  yea r , 
t he obs e rva t i on s  reporte d he re i n d i c ate tha t  a t  l e a s t  4 a c re s o f  na t i ve p asture to 
t he ewe and l amb a re n ece s s a ry for summe r range in t he reg i on o f  thi s s t a t i on .  Wi th 
l e s s  a c re age , t he c ha n c e s o f  h a rm fu l  worm i n fe s t a ti on s  a re i n c re a s ed . 
How to Cont ro l  Worms i n  SheeR 
There a re two c hi e f  g e ne r a l  pri n c i p l e s  ne c e s sa ry for t he b a s i c  understandi ng 
of the di s e a s e c au s e d  by the worm p a ra s i te s  of gra z ing a n i ma l s . ( 1 ) Every a n i ma l 
i n  the f l oc k  i s  i n fe c te d .  ( 2 )  Con t am i n a t i on o f  the pa s tu re s  i s  cont i nu ou s . 
Wh en one cons i de rs the t reme ndou s r a te o f  e gg l ay i n g  by the pa ra s i te s ,  i t  i s  
d i f f i cu l t  t o  unders tand why t he re a re not mo re ou tbr e a k s  o f  pa r a s i t i c  d i s e a s e  a n d  
more severe morta l i t i e s . Even a l i ght l y i n fe s ted she ep may d epo s i t  many hu ndre d s  
� o f thou s ands of e gg s  on the p a s tu re s  eve ry day f or we e k s  on end . For e xamp l e , 
- 4 -
the fema l e  stoma ch worm l ays  f rom j , 000 to  1 0 , 000 e ggs eve ry 24 hours . I f  a l l 
the e ggs f rom one f ema le  i n  one day deve l oped i nto l arvae and were swa l lowed by 
gra z i n g l ambs and deve l ope d into worms , t he re wou l d  be enough t o  k i l l  five l amb� 
in a · few wee k s . I t  i s  obvi ous the numbe r o f  e ggs that may pa s s  from a he avi ly 
i n fe s te d  ewe . The chie f f a ctors whi c h  c ontro l t he numbe rs of  worms a re c l imate , 
whi c h  re s tri c ts the devel opment o f  the eggs and l a rvae on pas tu re s , and t he �ccur­
rence o f  re s i stance and immun i ty whi c h  re s tri cts  the numbe r o f  worms in  the 9heep . 
I t  i s  c l e a r  tha t  t he re are two source s o f  i n fe s t at i ons for · the gra z t ng .Shf:! ep .  
F i rs t , the l a rv ae a l re ady o n  the pa s tu re and , se cond , t he da i ly addi t i on o f  more 
l a rv ae whi c h devel op f rom the e ggs pa ssed  by the s heep . These two a spe c t s  o f  
the prob l e m  h ave l ed  to two s ayings re l a t i ng to the contro l o f  paras i t i c  d i seases . 
( 1 ) "Permanent P a s tu re s  Perpe tu ate Paras i te s . "  ( 2 )  " Pa rents  Perpe tuate Para s i tes . "  
I n  pe rmane nt pa s ture s i t  me ans  those tha t  are continuou s l y  s tocked  and the s tate­
me nt s tre s se s  the pa s tu re a s  the rese rvo i r  o f  i n fe ct ive materi a l  and a source  o f  
re i n fe s t a t i on . The second statement  s tre s se s  the i n fe sted s heep a s t he re servoi r  
and s ou rce o f  i n fe ct ive ma te ri a l . Bot h  s tatements  a re c orre c t  a nd they a re comp l e ­
me ntary not a l te rnative s . The hi gh degree o f  e ff i c iency  o f  modern worm k i l l i ng 
drugs may te nd to throw t he s tress  chi e f l y on the contami n ated pasture as  the 
dange r .  Howeve r , e ve n the best  drenchP. s a re rare ly  1 00 pe rcent e f fect ive in every 
sheep . There i s  a lways a re s i du e  of worms a f ter tre a tment . And , a s  e xp l a ined 
above even one fema le  c an qui ckly  depos i t  a l a rge numbe r of  e gg s  on t he pa s ture . 
The k nown l ongevi ty o f  the eggs and l arvae on pas tu re s tends to stre s s  the impor­
tance  o f  the contami na te d  a re a  as  the s ou rce o f  re i n fe s t a t i on . However , it  is  the 
mort a l i ty o f  the maj ori ty and not the l ongev i ty o f  the few that i s  important f rom 
the poi n t  o f  view o f  pa ra s i t i c  di s e as e .  I f  they are give n s haded s i tu at i ons  and 
moi s tu re , e ggs and l arvae may l ive for many months , bu t unde r t he norma l changes 
o f  condi t i ons i n  a p a s tu re , the va st  maj o r i ty are dea d  i n  3 or 4 we ek s . I f  a 
p a s tu re i s  re sted for 3 we ek s most  o f  t he e ggs and l arvae wi l l  have died , bu t an  
i n fe s te d  she ep wi l l  c ontinve  to c ontaminate the pa s ture for we eks or even months . 
Now that some o f  the gene ra l  princ ipl e s  have be en con s i dere d one mu s t  de c i d e 
wha t  approa ch  mus t  be taken  to put i nto ope rat ion a sound con trol program . The 
ope rator may ask himse l f  two que s ti on . ( 1 ) What am I doi ng to  p reve nt the perpe t­
u a t i on of  the par-a s i te now by reducing  the adu l t  worm? ( 2 )  What  change s c an be 
made in my operation s o  a more e f fective cont rol c an be a c c omp l i s he d? 
A fu l l  understanding o f  t he l i fe h i s tory and habi ts of  t he pa ra s i te wi l l be he l p fu l , 
i f  not ne ce s s ary ,  in condu c t ing a succe s s fu l  contro l program . The l i fe cyc l e  and 
contro l me a su re s  for c ommon s heep paras i te s  a re out l i ned in . the attached l e a f l e t  
F . S .  1 35 .  
• 
• 
• 
• 
• 
Common Sheep Parasites 
Internal parasites are among the most trouble­
some problems affecting South Dakota sheep. A 
heavy infestation of destructive sheep parasites may 
cause death, and an even greater toll is taken in the 
form of setbacks in the entire flock. A "wormy" 
flock, for example, is seldom a profit maker. 
Each parasite class includes several species. How­
ever, on ly those species most important to South 
Dakota will be considered here. 
TWISTED STOMACH WORM (common stomach 
worm, Haemonshus contortus) 
The Twisted Stomach Worm is the most des­
tructive South Dakota sheep parasite. Lambs are 
most seriously affected . These worms are from % 
to 1 Yz inches long and about the size of a course 
hair in diameter. Live females are marked with a 
spiral striping, resembling a barber pole. In the host 
animal, the worms are usually confined to the 
fourth or true stomach ( abomasum), though some 
may be found in the first part of the intestine. 
Life History and Habits. The life history and 
habits of the stomach worm have been well  estab­
lished ( see figure 1 ) .  The adult females normally 
l iving in the abomasum, lay enormous n'umbers of 
microscopic eggs. These pass out with the feces. 
By LaVeme J. Kortan, associate Extension l ivestock special ist 
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F i g u re l .  Life Cycle of Tw isted Stomach Worm 
Under favorable temperatures and moisture con­
dition, eggs hatch into larvae within a few hours. 
Larvae then molt twice and develop into the in­
�ective stage. This occurs within 2 weeks after pass­
mg from the host. When sufficient moisture is pres­
ent, 
.
the young larvae crawls up on a grass blade, 
commg to rest with evaporation and moving up­
ward when the grass blade is again moist. 
At this stage the larvae is greatly resistant to 
�hanges in temperature and moisture. While cling­
mg to a blade of grass, it is in a position to be swal­
lowed by the grazing animal . After being swallow­
�d the larvae travels to the fourth stomach, develops 
mto the adult stage, and lays eggs-thus starting 
an?ther cycle. Each female can lay about 6,000 eggs 
daily. 
The entire life cycle of the stomach worm may 
be completed in 21  days, conditions being favorable. 
Heavily infested sheep may pass as many as 3 mil­
lion worm eggs in a period of 24 hours. 
Symptoms. Sheep infested with stomach worms 
first become unthrif ty and listless and later thin 
and weak. Membranes of the eyes, nose, and mouth 
become pale from loss of blood. Diarrhea may be 
present. The wool on heavily infested animals may 
eventually become loose and easy to pull  out. Also 
a water swel ling under the lower jaw sometimes 
occurs. This is referred to as "bottle jaw" or "pover­
ty jaw." Swelling along the abdomen will also 
develop. 
No symptom or group of symptoms is a positive 
clue to the presence of stomach worms. Identical 
symptoms may be exhibited in other cases of infes­
tation by some other parasites. A correct diagnosis 
can only be made by post-mortem examination of 
the intestinal tract or by microscopic examination of 
the feces and identification of the eggs. In making 
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post-mortem examinations, sacrifice a weak animal 
or obtain an animal immediately after death ; other­
wise the worms may disintegrate and be difficult 
to find. 
TAPEWORM 
Three species of tapeworm· are common. These 
are the Broad tapeworm, Monieza expansa, M. 
benedini, and the Fringed tapeworm, T hysanosoma 
actinoides. 
Sheep may harbor several different species of 
tapeworms, in both adult and larvae stages. The 
common tapeworm, M onieza expansa, and M. 
benedini, are long, flat ribbon-like worms which 
sometimes reach a length of several yards and a 
breadth of % inch. Specimens 20 feet long have 
been found in lambs. The fringed tapeworm, 
T hysanosoma actinoides, derives its common name 
from the characteristic fringe which appears on the 
posterier of each of the segments. All species of 
tapeworms are commonly found in the small intes­
tines of the host animals. But in addition, the fring­
ed tapeworm may occur in the cystic duct, gall blad­
der, and in the duct of the l iver and pancreas. 
Sheep in all parts of South Dakota may become 
infested with one or more species of tapeworms. 
Monieza expansa (broad tapeworm) occur through­
out the state. The fringed tapeworm appears to be 
more prevalent, howeveF, in the range bands of the 
western part of South Dakota, but it has occasion­
ally been found in eastern sections. 
Life History and Habits. The life history of the 
fringed tapeworm is unknown, but it is thought to 
require an intermediate invertebrate host through 
which it must pass before it can infest sheep. The 
life history of the broad tapeworm and the M. 
benedeni appears to be about as follows. The micro­
scopic eggs and segments containing eggs pass out 
with the feces. On being infested by a suitable inter­
mediate host, oribatid mites and beetle mites, the 
eggs develop into an intermediate larvae stage. Sheep 
become infested by swallowing such larvae. 
The larvae travels to the small intestine of the 
host, where it develops into an adult worm by the 
growth of segments back of the head. With repro­
duction, a new life cycle is started. 
Symptoms. Diarrhea and retarded growth or 
loss of condition appear to be chief symptoms of 
tapeworm infestation of sheep. Infected animals 
usually have normal appetites. The fringed tape­
worm may cause death of the host through blocking 
the cystic duct, gall bladder, and the ducts of the 
liver and pancreas. A post-mortem should be con­
sidered. 
CONTROLLING INTERNAL PARASITES 
Common stomach worms, tapeworms and other 
internal parasites are a constant threat to the health 
of any flock of sheep. Generally the damage is done 
before the owner realizes that anything is wrong. 
Prevention. Clean pastures do not spread stomach 
worms. Rotate pastures so that sheep are pastured on 
one field not for over 3 weeks and then are not back on 
the same pasture for 3 weeks or a month. 
A mixture of one part fine particle phenothia­
zine and nine parts loose salt is a preventative but 
not a cure for stomach worms. Protect this mixture 
from sun and rain. It is not recommended during 
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the breeding or gestation season. Research investi­
gators have had good results with a mixture of one 
part (by weight) fine particle phenothiazine, two 
parts bone meal or dicalcium phosphate, and six 
parts trace mineralized salt fed free choice. 
Treatment. Drench the ewe flock at least three 
times during the year. 
1. Drench in early spring, 10 to 14 days before 
turning on pasture, after lambs are born. 
2. Treat again in mid-summer or as soon as the 
lambs are sold or weaned-July 15-August 15 .  
3.  Follow up in early winter, at time of drylot­
ting ewes. Use 1 ounce of fine particle phenothiazine 
solution per ewe. 
4. Drench at any other time when ewes or 
lambs seem unthrifty. Diarrhea in lambs is an indi­
cation. Caution-If a lamb dies at any time have a 
post-mortem examination. 
DRENCHING MIXTURES 
Cunic Mixture. For common stomach worms 
and tape worms use the following : 
1) ounce Copper Sulfate (Blue Vitriol) 
% ounces Nicotine Sulfate (Black Leaf 40) 
1 gallon distilled or rain water 
Use hot water if you are in a hurry. One gallon 
will treat 30 ewes . 
Mix in an earthenware jar. Be sure to wrap the 
Copper Sulfate in a cloth and hang at the top of 
the water until it dissolves. 
Use the following dosages : 
Mature ewe-4 ounces 
60 pound lambs-2 ounces 
CAUTION-This is a deadly poison if directions 
are not followed. Have your druggist weigh and 
measure the ingredients. 
Fine Particle Phenothiazine Mixture. Phenothia­
zine solution is another good drench. It is effective 
in controling stomach worms and nodular worms. 
Use the following : 
2 pounds wettable fine particle phenothiazine 
Enough water to make 1 gallon drench 
One gallon will treat 32 ewes. Use the following 
dosage : 
Mature ewe-4 ounces 
60 pound lamb-2 ounces 
Follow directions on the container if you buy 
phenothiazine in a l iquid mix. 
Thiabendazole Mixture. Thiabendazole is de­
signed for use in sheep in treatment of infection with 
gastrointestinal round worms, including common 
stomach worms. Infestation with many of the eco-
nomically important round worms of sheep are effec­
tively treated with thiabendazole. 
Use the mixture and dosage recommendations 
provided on the packaged drug containers. 
Lead Arsenate Mixture. Lead arsenate is an 
effective treatment against tapeworm. It  is admin­
istered without fasting. 
Give one gram to sheep or lambs weighing 60 
lbs. or more. The usual method is to give it in a 
hard gelatin capsule. 
Phenothiazine and Lead Arsenate Mixture. Fine 
particle phenothiazine is an effective drug for the 
removal of many different kinds of round worms 
in sheep. When combined with a small amount of 
arsenate of lead it is particularly valuable in the con­
trol of most round worms and the common tape­
worms of sheep as well .  
Mixture: Use 64 grams of lead arsenate with a 
small amount of water. Then thorough! y mix this 
with 1 gallon of phenothiazine drench. 
Dosage. For lambs under 50 lbs. use 1 ounce. 
Sheep over that weight need 2 ounces. For extreme­
ly large sheep use 3 ounces. This mixture is admin­
istered without fasting. 
DRENCHING PROCEDURE 
1. Use a bottle or dosing syringe. 
2. Keep the sheep off feed for 12 hours before 
drenching and 4 hours after drenching. (When 
copper sulfate-nicotine sulfate is used.) 
3. Be sure that the sheep is standing on all four 
feet. 
4. Do not raise the sheep's nose higher than his 
eyes. 
5. Take your time. Don't .choke the sheep. 
6. Late lambs, thin lambs, and lambs not sold at 
weaning time should be sheared, drenched, and 
fed grain until fat. 
Lambs on clean pasture, nursing their mothers, 
gaining % of a pound or more daily, and sold in 
May or June, ordinarily do not need drenching. 
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